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1.0  INTRODUCTION 


In  1974  research  was  inifiafed  into  the  pleasure  boat  collision  problem.  The  main  eff  ‘rt 
involved  cause  identification.  Coast  Guard  collision  Occident  statistics  were  studied, 
probable  causes  were  identified,  and  a research  effort  was  started  in  the  areo  of  boat 
operator  stressors  as  they  affect  his  performonce ' . 

The  Coast  Guord  also  initiated  a program  of  in-depth  collision  accident  investigations, 
wherein  , trained  investigators  from  Wyle  Laboratories  were  sent  to  investigate  collisions  as 
soon  as  possible  after  they  occurred.  By  talking  with  the  victims  and  witnesses,  by  examining 
the  boat(s),  and  by  studying  the  collision  area,  the  investigators  were  able  to  recreate  the 
circumstances  leading  up  to  the  collision  and  the  collision  itself  in  greater  detail  'han  would 
have  been  possible  if:  1)  the  collision  had  been  investigated  some  time  after  the  occurrence, 
or  2)  the  details  of  the  coil'sion  had  been  gleaned  from  BARs^.  Wyle  investigators  were 
able  to  not  only  investigote  collisions  involving  deoths  but  also  investigate  non-fotal 
coil  isions  and  collisions  occurring  in  waters  under  state  jurisdiction.  Six  collisions  were 
investigated  in-depth  in  1974. 

The  collision  research  effort  has  continued  through  1975  and  has  dealt  v/ith  boat  operator 
performance  de^Tadation  experiments,  oosed  on  the  hypothesis  that  a performance  degrado- 
tio'.  may  be  expected  when  certain  stressors  are  present.  The  cause  identification  phase  has 
been  completed  and  ten  (10)  additional  collisions  have  been  investigated  in-depth. 

The  Phase  II  Collision  Research  Report  has  fc»-5«n  divided  into  two  volumes  for  convenience. 
Volume  I includes  the  results  of  the  three  Visual  Alertness  Stressor  Tests  (VAST)  and  the 
results  of  the  couse  ond  stressor  identificoticn  effort^. 

* A4acNei!l,  R.,  et  al.  ^crerti;- lol  Toot  Sofety  Collision  Reseorch  - Phose  I.  Vol . I, 
Problems  Definition.  Final  Report  for  the  U.S.  Coast  Guard  by  Wyle  Laboratories,  1975. 
NTI5  No.  ad  A015  819. 

^ MocNeill,  P,,  Recreotionol  Boot  Sofety  Collision  Reseorch  - Phose  1,  Volume  II, 

Collision  Accident  Investig‘.;tions  for  1974  Reason.  Final  Report  for  the  U'.S.  Coast  Guord 
by  VVyle  Lahore  ories,  1975.  NTIS  No.  AO  A015  820. 

^ MocNeill,  R.,  et  al . Recreorionol  Boot  Sofety  Collision  Research  - Phase  il.  Volume  i, 
P^blems  Definition;  Safety  tnhoncement  Concepts.  Report  for  the  U.S,  Coost  Guord  by 
Wyle  Laborotories,  1976. 
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Volume  )I  lumnori.'xes  the  information  obtained  from  the  1975  Collision  Accident  T ntl^Hott 
{*rogram.  Statistics  from  all  reported  collisions  are  exomlned  and  detolls  from  the  10  colllsiohs 
that  wei^j  investigated  are  discuss  ’d.  A more  complete  cause  ond  stteisor  onolysis  of  the 
collision  investigatlors  <s  included  in  Volume  I along  with  an  onciysis  of  the  value  of  olhcrhO” 
tive  data  sources  for  determining  stressors,  couses,  activity,  eto . 
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2.0  BACKGROUND 


In  order  fo  conduct  the  collision  investigations  in  o timely  manner,  it  wos  necessary  that  Wyle 
Informed  qoicHy  of  Oi  many  Occidents  os  possible.  The  present  Booting  Accident  Report 
System  is  onsotlsfoctony  to,  *his  effort,  doe  to  the  iength  of  time  required  for  most  reports  to 
reoch  Coost  Guord  Heodquorrers,  ond  the  tendency  for  persons  not  to  report  non-fotol  Occidents, 

A WATS  line  has  been  used  for  the  post  three  yean  to  occumulote  informotion  quickly  on 
Occidents  os  they  occur.  Coast  Guord  units  ore  requested  to  telephone  Occidents  to  the  WATS 
for  rapid  Occident  reporting.  This  ps.t  yeor,  the  line  wos  transferred  from  Coost  Guord 
Heodquorten  (in  Woshington)  to  Wyi,  loboratories  in  Huntsville,  Alobomo.  Wyle,  under 

contract  to  the  Co.-st  Guord  to  perforn.  .mony  types  of  Occident  reseorch,  wos  able  to  obtoin 
first  hand  timely  reports  of  accidents. 

Detoils  of  the  WATS  reporting  system  and  the  doto  collected  on  oil  accidents  have  been 
cocvmented  In  the  WATS  report^  . 


' WATS  Accidents  Reported  in  1975.  A Summery  nf  th. 

Accident  Alert  Reports,  Reportl^r  U.b.  Coost  (Suordl/wyle  Loboratories  l97iS.- 
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3.0  THE  V/ATS  DATA 


Seven  hundred  and  ninety-six  Occidents  were  reported  over  the  1975  WATS  reporting  system. 

T/.'O  hundred  ond  twenty-six  of  those  accidents,  or  28%,  were  collisions.  Thirty-four  percent 
of  the  boots  involved  in  oil  WATS  reported  accidents  were  involved  in  collisions.  Collisions 
ere  de^'ned  os  those  booting  accidents  where  two  or  more  boots  hit  each  other,  one  boat  hits 
c f^xed  obiect  (above  or  below  the  woter  surface),  one  boot  hits  a floating  object  {above  or 
below  the  woter  surface),  and  groundings. 

^■-.dIc-  ’ compares  some  statistics  from  the  1975  WATS  reports  with  1975  CG-357  statistics. 
Cemocrison  of  these  statistics  will  show  any  biases  in  the  WATS  reporting  vis-o-vis  CG-357 
stohstics . 

Death  and  injury  rotes  sitow  significont  differences  between  the  WATS  data  and  CG“357 
statistics.  This  is  due  to  the  manner  in  which  doto  for  these  two  sources  are  collected.  The 
.VATS  reports  are  colled  In  directly  from  Coast  Guard  stations  ond  concern  accidents  which 
hove  }ust  token  pioce.  CG-357  sfotistics  ore  based  on  a wider  voriety  of  reports,  including 
Boating  Accident  Reports  (BARs)  sent  in  by  boating  Occident  victims.  Consequently,  CG-357 
stotistics  include  more  accidents  of  a less  serious  noture.  Since  the  Coost  Guard  is  required 
to  investigote  fotol  accidents,  the  data  reported  by  it  over  the  WATS  system  should  be  expected 
to  be  mors  heovily  weighted  toword  fotolities  thon  is  CG-357  data.  Conversely,  os  some 
insurance  componies  ore  now  sending  BARs  with  irwuronce  claim  forms,  CG-357  data  now 
reflects  more  Occidents  involving  injuries  than  in  the  post,  Occidents  not  reported  to  the  Coast 
Guord  at  the  time  of  occurrence.  Corwequently,  CG-357  statistics  indicote  o higher  injury 
rote  than  do  WATS  sfotistics. 

In  generol,  the  relative  frequencies  of  boot  lengths  in  the  WATS  ond  CG-357  statisrics  ore 
about  the  some.  WATS  reports  contoin  relotively  fewer  smoller  boot  collisions  and  rr  lotively 
more  lorger  boot  collisions.  This  is  understondable  in  light  of  the  foct  thot  WATS  reports 
come  from  Coost  Guard  stotions  which  ore  generally  locoted  along  coost  lines.  The  doto 
potlern  for  collisions  fay  water  type  strikingly  demonstrates  this  explon^^on.  Finally,  the 
relative  heque"cies  of  propulsion  .systems  in  V.>TS  and  CG-357  statistics  ore  close,  the 
differencies  ogoin  being  ottributable  to  the  locoHon  of  Coost  Guard  stotions. 
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table  1.  COMPARISONS  OF  1975  WATS  COLLIS  ON  STATISTICS 
AND  1975  CG-357  STATISTICS 


WATS 


CG-357 


Deot^hs  per  collision 
Injuries  per  collision 


)2 

M 


.05 

.34 


Boot  length:  percent  of  boots  in  each  class 
< 16  ft  (4.9  m) 

16  ft  (4.9  m)  to<  26  ft  (7.9  m) 

26  ft  (7.9  m)  to  < 40  ft  (12.2  m) 

40  ft  (12.2  m)  ond  over 

Water  type:  percent  of  collision-involved  boots  in  each  type 

Oceans  or  Gulf  of  Mexico 
Great  Lalces 
Tidal  waters 
Non-tidol  woters 


21 

55 

18 

5 


5 

3 

28 

63 


Propulsion  system:  percent  of  colli  si  on -involved  boots 
with  each  type 

Inboard 
Outbowd 
Inboorcl/  Outdrive 
Other 


35 

31 

39 

46 

18 

16 

9 
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We  now  furn  to  specific  category  analyses  of  1975  WATS  reported  collisions.  Accident 
statistics  were  examined  by  each  of  the  following  classifications: 

• ti  me  of  day , 

• boot  length, 

• water  type, 

• propulsion  system, 

• boot  type , 

• hull  type, 

• hull  moterial, 

• doyofweeic, 

• month  of  year,  and 

• number  of  people  on  board. 

For  each  of  the  above,  three  types  of  W'ATS  reported  dota  was  anolyzed: 

(c)  reloMve  frequency  (percent)  of  collision-involved  boots, 

(b)  percentoge  of  Occident-involved  boots  which  were  collision-involved,  ond 

(c)  percent  of  collision-involved  boots  which  hod  fotollties. 

Type  (o)  dote  wos  obfoined  for  eoch  classificotion  f dividing  the  number  of  collision -involved 
boots  in  eoch  cotegory  by  the  total  number  of  collision-involved  boots.  Type  (b)  doto  wos 
obtoine  ’ ’ y dividing  the  number  of  collision-involved  boots  In  eoch  cotegory  by  the  total 
number  of  Occident-involved  boots  in  thot  category.  This  doto  wos  developed  to  give  a 
rough  comparison  of  collisions  to  exposure,  using  the  number  of  oil  accidents  as  the  exposure 
guide.  Type  (c)  doto  was  obtoined  by  dividing  the  number  of  collision-involved  boots  for 
which  ot  leost  one  fotolity  occurred  by  the  totol  number  of  collision-involved  boots  In  that 
cotegory.  Type  (c)  data  gives  o guide  to  the  seriousness  of  collisions.  All  colculotions  were 
based  on  kno%vn  dota,  the  unknown  doto  being  omitted.  This  is  equivalent  to  the  ossumptlon 
thot  the  known  doto  reflects  the  unknown  deto.  Where  less  than  five  coses  occurred  in  o 
cotegory,  no  conclusions  were  drown,  the  cotegory  being  considered  as  hoving  insufficient 
doto.  The  row  doto  upon  which  the  analyses  were  bosed  moy  be  found  in  the  V/ATS  repoi+*  . 
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Rather  fhan  discuss  fhe  details  of  each  categorization  scheme,  we  shall  limit  ourselves  to  a 
discussion  of  the  more  striking  results  obtained. 

1*^0  peoI;s  in  collision  frequency  as  a function  of  the  time  of  day  were  found.  One  peak  occurs 
in  the  early  afternoon,  centered  at  about  1400  hrs.  The  second  peak  occurs  at  night,  centered 
at  about  2300  hrs.  When  collision  frequencies  are  compared  with  all  accident  frequencies, 
only  an  evening-nighttime  peak  is  found.  The  peak  rises  steeply  at  1900  hrs  and  then  falls 
off  gradually . Since  the  afternoon  peak  disappears  when  collisions  are  compared  with  all 
accidents,  its  existence  is  probably  due  to  there  being  more  boats  in  use  at  that  time,  which 
results  in  more  accidents  of  all  types  occurring  In  the  early  afternoon. 

However,  the  peok  in  evening  and  nighttime  collisions  cannot  be  explained  in  this  manner  as 
the  number  of  these  collisions  is  still  large  even  when  compared  with  oil  accident  types.  Thus, 
it  appears  that  these  collisions  deserve  closer  study,  and  this  problem  Is  addressed  in  Volume  I 
of  this  report 

Collisions  categorized  by  water  type  w'-re  anolyzed.  The  percentage  of  collisions  was  highest 
in  tidal  worers  in  the  1975  WATS  reports.  When  compared  with  all  accident  types,  however, 
non-tidal  waters  and  the  Great  Lakes  had  the  highest  relative  frequency  of  collisions.  Also, 
non-tidal  waters  led  the  other  water  types  by  far  in  the  percent  of  fatal  collisions,  over  40% 
of  the  involved  boats  having  at  least  one  folality. 

WATS  reported  collisions  involved  twice  as  many  boats  in  the  16  ft  (4.9  m)  to  less  than 
26  ft  (7,9  m)  class  than  in  the  length  class  with  the  next  greatest  frequency.  Yet  when 
collisions  are  compared  to  all  accident  types,  boots  In  this  length  class  do  not  stand  out. 

This  probably  indicates  that  the  high  relative  collision  frequency  for  boats  in  this  class  is 
due  to  a relatively  larger  number  of  these  boats  in  use  (at  least  in  the  vicinity  of  Coast  Guard 
stations).  It  was  found  that  as  boat  length  increases,  the  ratio  of  collisions  to  all  accidents 
increases,  indicating  either  that  larger  boats  are  more  likely  to  be  involved  in  collisions  than 
are  smaller  boats,  or  that  they  are  less  likely  to  be  involved  in  other  types  of  accidents. 
Finally,  it  was  found  that  the  percent  of  collision-involved  boats  which  had  fatalities 
decreased  as  length  increased,  indicating  that,  once  in  a collision,  larger  boats  are  safer 
than  smaller  ones. 


Roughly  specking,  collision  rofe  is  proportional  to  boot  size  and  death  rate  in  inversely 
proDortional  to  boat  size.  The  first  statement  may  be  due  to  the  visibility  problems  defined 
Ir;  Volume  1.  The  second  statement  is  easy  to  understand  especially  in  two  boof  accidents; 
i .e . , the  casualty  rote  in  the  smaller  of  the  two  boats  would  be  higher.  Analysis  of  collisions 
oy  boat  type  supports  these  findings  in  that  the  cabin  motorboat  collision  rate  is  higher  than 
e ooe-’  motorboat  collision  rate  when  they  are  compared  to  all  accidents,  but  the  death  rate 
for  cabin  motorboats  in  a collision  is  lower. 

The  ccrecorization  of  collisions  by  propulsion  system  indicated  no  striking  results,  except 
Der-'Gos  for  the  small  percentage  of  collisions  which  ore  fatal  in  inboord  boots,  a result  which 
s'^ouib  be  expected  in  light  of  the  previous  finding  that  the  percentage  of  collisions  which  are 
fctd  decreases  with  increased  boot  length,  and  the  foct  that  inboard  boats  tend  to  be  the 
larger  boats.  The  results  of  classification  by  hull  type  were  not  particularly  surprising.  A 
rother  high  percent  of  collisions  which  were  fotol  In  cathedral  hull  boats  was  found.  This 
may  be  the  result  of  many  boats  with  this  hull  type  being  bownders.  Categorization  of 
collisions  by  hull  material  also  showed  no  particularly  striking  results. 

As  would  be  expected,  more  collisions  occur  on  Soturday  and  Sunday  than  on  weekdays.  It 
was  found,  however,  thot  the  percentage  of  collisions  which  Involved  fatalities  wos  greater 
on  every  weekday  except  Wednesday  than  on  Saturdoy  or  Sunday.  Perhaps  boaters  are  more 
coreful  on  weekends  when  waterways  ore  more  crowded.  Another  possibility  might  be  that 
weekday  boaters  may  be  more  fatigued  or  pressured  by  time  than  are  weekend  boaters. 

No  unexpected  results  were  found  in  the  examination  of  collision  data  by  rrwnth  except  April 
showed  a fatal  collision  to  collision  ratio  almost  twice  that  of  any  other  month.  Perhaps  this 
is  the  result  of  many  inexperienced  boaters  doing  their  first  booting  of  the  year  in  April  when 
low  water  temperatures  can  turn  a collision  into  a fatal  accident.  .Another  possibility  is  that 
this  result  Is  Just  the  result  of  random  sample  data  fluctuation. 

Finally,  classificotion  by  number  of  people  on  boord  showed  no  unexpected  results  other  than 
what  could  be  exploined  by  random  variation. 
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4.0  CAUS£  SUMM4.R/  - i975  IN-DEPTH  INVESTIGATIONS 

Each  of  fhe  fen  collisions  invesfigafed  in-depfh  was  coded  for  cause  by  fhree  coders,  using 
fhe  collision  coding  free  shown  in  Figure  1 and  fiie  sfressor/human  engineering  quesfionnaire 
shown  in  Figure  2.  Dafa  for  .each  boaf  involved  in  fhe  collision  were  coded,  as  opposed  fo 
fhe  dafa  for  fhe  collision  ifself,  so  fhe  number  of  dafa  poinfs  becomes  fiffeen  rafher  fhan  fen 
because  five  of  fhe  collisions  Involved  fwo  boafs. 


RESULTS  OF  1975  IN-DEPTH  INVESTIGATIONS 


Cases 

% of  Total 

The  boot  was  underway 

14 

93 

The  operator  fried  fo  fake  an  avoidance  acfidn 

5 

33 

- he  made  an  i.nproper  response 

1 

7 

- he  didn'f  see  fhe  other  boaf  in  time 

4 

27 

The  operator  did  not  fry  fo  fake  an  avoidance  action 

• 9 

60 

- he  saw  fhe  other  boat  but  didn'f  have  fime  fo  fry  fo 

avoid  fhe  collision 

1 

i 7 

- he  didn'f  see  fhe  other  boat: 

- because  he  wasn't  looking 

3 

20 

- because  his  vision  was  obscured 

3 

20 

- because  fhe  other  boaf/objecf  wasn't  visible 

2 

13 

The  boat  wasn't  underway 

1 

7 

- The  operator  didn'f  see  other  boot  because 

he  wasn't  looking 

1 

7 1 

Two  importanl  pci.irs  may  be  drawn  from  fhe  dafa: 

1 . Visibilify  orienfed  problems  were  idenfified  as  causing  fhe  collision  in  94  % 
of  fhe  cases,  broken  down  as  follows: 

* he  didn'f  see  boaf/objecf  in  fime  fo  avoid  if: 

but  tried  fo 
didn'f  fry 
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27% 

7% 


fe- 


, I 


;•  he  didn't  see  boat/object  at  oM  because: 

he  wasn't  looking  ^27% 

his  vision  was  obscured  '20% 

it  wasn't  visible  t3% 

-He  didn't- tiy  to  avoid  boat/object  in.olfnost2/3 -of  the  cates. 

4 . 1 Stressors 


Human  factors  ond/er  stressor:pcoblems  of  some  sort  were  identiffed'i-n.:ewiy  'oonisMn  investi- 
gated. Shock/vi-beetton,  noise,  and  glare  were  identified  os  lMrijg  presentiin^rtker-unusudliy 
high  quantities'or  for -prolonged -periods  of  time  in  60%  of  the  :ceMScaaefi.  iftcoMples-adfsttlua- 
tions  where  coders  agreed  that  a stressor  "was  present"  ore: 

•e  The  boat  was  headed  SE  for  some  period -of  time  duri-ngrean-Iy  imniiisg-hDtm 
(of  5W  i n-the  afternoon) . 

e The  hoot  -wos  a "hot  -rod  " type  without  -mufflers  -ond  -hod  iaeen  nimhri^  ttt  hh^ 

speeds- for  .some  periods  of  time  (noise,  wind  (If  no  windshield),  cfindvHsrnHort). 
.#  The  operotor  hod  been  drinking  al-ooholic  beverages. 

At  least -one  of  thefhnee  were  present  in  eight  of  the-ten  collisions  inve9t|gciited.  "Sevon-of  the 
fifteen  operotors  were  de'finitely  sober.  Rve  -of  them  had  been  xhrrnki-r^.  None  wore  identtfued 
as  being  legally  drunk. 

A humon  engineering  problem  in  the  control  station  was  found  inoehnost  hnffTdfrthedjoots 
involved  and  seven  of  the-ten  .collisions  investigoted. 


A detailed  analysis  of -the  stressor  problem  may  be  found  in  3^ltmie  II.; -howevier,  ^fhe  blowing 
table  is  presented  on  the  stressors  identified  as  being  present  in  tfae-fon  in-depth. inveetijgotlom. 
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, I ^laljlukllLlill.illlull,l^ 


NOTE: 


The  sum  of  yes  and  no 
percents  sometimes  total 
less  Tnari  100%  becouse 
or  unknowns 

Boat  Type 

All  Three 

Open  Motorboat 
N = 9 

Cabin  Motorboat 
N =3 

Sail 
N = 

3 

Types 
N = 15 

Stressor 

Yes 

4 

No 

Yes 

^^o 

Yes 

tvlo 

Yes 

No 

Operator  Was  Drinking 

44% 

33% 

33% 

33% 

0 

100% 

33% 

47% 

Shock/Vibration 

56% 

22% 

100% 

0 

33% 

67% 

60% 

27% 

Noise 

56% 

33% 

100% 

0 

33% 

67% 

60% 

33% 

Glare 

56% 

11% 

100% 

0 

33% 

33% 

60% 

13% 

Human  Eng.  Problem 

44% 

11% 

33% 

33% 

67% 

0 

47% 

13% 

ALL  STRESSORS 
(Average  of  Above) 

51% 

22% 

73% 

13% 

33% 

53% 

52% 

27% 

The  percenfages  were  derived  by  dividing  the  number  of  yes  and  no  answers  on  the  questionnaire 
by  the  total  number  of  boat*. 

The  number  of  boats  in  eoch  category  was  so  small  that  statistical  analyses  were  not  performed. 
However,  we  can  note  that  stressor  problems  were  present  in  fourteen  of  the  fifteen  cells,  end 
within  those  fourteen  cells  stressors  were  present  in  a minimum  of  1/3  of  the  cases,  a maximum 
of  100%  of  the  cases  and  an  average  of  52%  of  the  cases.  Stressors  were  not  identified  as 
being  present  in  27%  of  the  cases. 

When  we  combine  the  results  of  coding  the  collisions  through  the  coding  tree  with  the  results 
of  the  stressor  questions,  we  find  thot: 

1 , Visibility  problems  were  involved  in  94%  of  the  collisions. 

2,  Stressors  such  as  alcohol,  excessive  amounts  of  shock,  vibration,  noise,  ond 
glare,  and  humon  engineering  problems  in  the  control  station  were  present 
In  more  than  holf  or  the  cases. 

The  visibility  problem  and  stressor  problem  are  discussed  in  depth  in  Volume  I. 
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4.2  Causes  and  Stressors  — Twenfy-Eight'  Teiephona  Interviews 


As  port  of  the  screening  process,  Vi/yie  accident  investigators  generally  call  victims  of  several 
collisions  before  deciding  on  one  to  be  investigated  in-depth.  Therefore,  more  information  is 
known  about  those  "in-depth  rejects"  than  the  rest  of  the  collisions  that  hove  been  called  in-. 
Twenty-eight  such  Occidents  exist  from  the  1975  WATS  collisions*  Causes  were  identified  and 
the  stressor  questionnaire  was  completed  on  each  of  the  twe  /-eight  collisions  in  an  effort  to 
determine  how  much  of  the  stressor  and  cause  dato  could  be  collected  from  telephone  interviews. 

The  cause  data  looked  similar  to  that  of  the  in-depth  collisions;  however,  the  stressor  data 
included  93%  unknowns.  The  data  was  compiled  from  reports  of  telephone  conversations  with 

i 

accident  victims.  Coast  Guord  personnel,  police,'  witnesses,  etc.  The  purpose  of  the  telephone 
cells  was  to  ask  questions  to  get  enough  information  to  determine  if  we  wanted  to  investigate 
the  accident  in-depth. 

The  conversotioris  were  term! noted  at  the  point  when  the  investigator  mode  his  decision  r>ot  to 
investigate.  In  many  coses  thot  was  e-arfy  in  the  conversation  when  he  found  that:  1;  the 
witness  didn’t  went  to  cooperate,  2)  the  boot  wosn't  available,  3)  a low  suit  was  pending, 

4)  etc.  For  these  reasons,  mony  conversotions  did  not  last  long  enough  to  obtoin  stressor  data. 
This  doesn't  meon  that  stressor  informoticn  connof  be  obtained  through  telephone  interview 
techniques.  It  means  that  the  purpose  of  the  criginol  telephor>e  calls  were  to  set  up  inter^'iews, 
not  to  get  stressor  informetion. 

h the  future,  a telephone  based  stressor  study  could  b»  performed  ond  could  hove  o high 
probability  of  success  if  it  were  designed  properly,  Wyle  hos  the  mechanisms  available  to 
perform  this  sort  of  study.  The  names  and  telephone  numbers  of  victims  are  avoilable  from 
the  WATS  accident  reporting  system,  and  the  WATS  computerised  data  system  has  stressor 
doto  space  available. 

I 

• I 

Fort  of  the.  Phose  II  Collision  Research  includes  an  effort  to  determine  if  stressors  con  be 

I 

identified  in  BARs  and  MIO  reports  of  collisions.  Results  show  that  the  percent  of  unknown 
onswers  to  the  stressor  questions  is  about  ninety  percent. 
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CAUSE  DATA  COMPARISON 


% of  Total 

10  In-Depth 

28  Calls 

This  boot  underway 

93 

92 

This  operotor  tried  to  take  avoidance  action 

31 

33 

This  operator  did  not  try  to  avoid  collision 

60 

46 

This  boat  wasn't  underway 

7 

8 

STRESSOR  DATA  COMPARISON 


% Of  Totoi 

10  In-Depth 

28  Calls 

Yes 

Unknown 

Yes 

Unknown 

This  operator  was  sober 

47 

27 

0 

92 

This  operator  had  been  drinking 

33 

20 

8 

92 

This  operator  was  legally  drunk 

0 

47 

3 

97 

He  was  subjected  to  o high  amount  of: 

- shock/vibration 

60 

7 

3 

97 

- noise 

60 

7 

8 

90 

- glare 

60 

27 

10 

90 

Human  Engineering  problem  with  control  stotion 

47 

40 

8 

90 

TOTALS 



43 

j 

25 

6 

93 

No  analysis  of  causes  or  stressors  will  be  mode  here  since  it  would  be  a duplication  of  moted  jI 
in  Volume  I^.  Again,  for  a complete  analysis  of  collision  co<?ses  and  fatigue  producing 
stressors  present  prior  to  those  collisions,  refer  to  Volurtie  I. 
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PERCENT  OF  BOATS 


FIGURE  3.  PERCENT  OF  COLUSIONS  AS  A FUNCTION  OF  PRORJLSION  SYSTEMS 


c 

o 


1 . How  lonq  had  this  operator  been  on  the  water?  Hrs 

2.  This  operator  was:  Sober 

— J 

- J 

3.  Had  been  drinkina 

i 

4.  Was  ImqIIv  drunk 

5.  Prior  to  the  collision,  this  operator  was  subjected  to  a high 

amount  or  prolonged  exposure  to:  Shock /Vibration 

I I 

i 1 

6.  Noise 

-J 

i 

1 i 1 

7.  Glare 

I 1 ! 

8.  Humcn  engineering  problem  with  control  station  or  controls 

1 i ! 

9.  Just  prior  to  the  collision,  this  operator:  Was  in  proper  position 

i ! 1 
! 1 ! 

lO.  '//os  looking  erMny 

Mi 

1 1 . Was  at  the  helm 

i i 

12.  Mode  o navigational  error 

! i 
! i 

13.  Was  operoting  in  a reckless 

or  malicious  manner.  . . 

1 1 
MJ 

14.  Signalled  other  vessel  . 

1 ! 

. j 1. 

15.  If  this  collision  occurred  at  nighty  were  the  light  legol  orr  this  boot?, 

! 

I ! 

16.  Was  this  boat  priviledged? 

: 1 
; i 

17.  Before  the  collision,  this  boat  wos:  Proceeding  too  fost  for  conditions 

1 

i 

18.  Out  of  control 

' 

i 

19.  In  hazardous  waters  . . . 

1 

_u 

FIGURE  2.  STRESSOR/HUMAN  ENGINEERING  QUESTIONNAIRE 


5.0  IN-DEPTH  INVESTIGATIONS 


5.1  Collision  Summorigs 

Collision  1 — Hve  people  pic.'sickec,  wcterskiied,  and  dfonk  alcoholic  beverages  on  the  bank 
of  c river  for  most  of  the  afternoon.  It  was  dork  when  they  decided  to  go  hofne.  Just  after 
leoving  the  picnic  sU  on  their  woy  to  the  lourM:h  romp,  two  of  the  three  boots  collided.  Two 
people  were  thrawn  in*o  the  woter;  one  died. 

C-i!lision  2 — A runoboyt  hit  a bridge  abutment  ot  night.  The  lone  occupant  was  standing 

me  -.elm  as  he  approached  the  bridge.  When  a large  cabin  cruiser  oppeored  to  block 
rhe  entire  opening,  the  driver  made  a sharp  right  hand  turn.  The  boot  swerved/  he  lost  his 
balance  fell  to  his  knees,  and  was  knocked  unconscious  when  the  boot  hit  the  bric^. 

Collision  3 — Just  before  down,  two  men  were  going  down  o river  in  a runobout.  Tbey  hit 
on  unlighted  bridge  abutment.  One  man  was  seriously  injured. 

Collision  4 — A fomily  was  on  their  way  home  from  on  evening  cruise  when  their  31  ft  (9.4  m) 
cruiser  ron  up  onto  o lighted  breakwater.  No  one  wos  injured. 

Collision  5 ~ Two  sailboats  were  soillrsg  on  opposite  tacks  on  a converging  course . Neither 
operotor  sow  the  other  boot  because  the  soils  obscured  their  vision.  The  boots  collided. 

Collision  6 — A 23  ft  (7  m)  boot  ron  up  onto  o lighted  breokwoll  lote  ot  night.  The  operator 
mode  o novigotiorKiI  error  while  ottempting  to  enter  o hcrbor.  No  one  was  injured. 

Collision  7 — Just  before  down,  o 97  f t (29.7  m)  ketch  operating  under  motor  alone  we.'' 
oground  on  a sorrdbor  near  o small  inlet.  Strong  current  and  wave  action  caused  the  boot  to 
breok  up.  All  seven  persons  oboord  the  boot  were  lihed  to  safety  by  o Coast  Guord  helicopter. 

Collision  8 — Two  small  boats  were  trovelling  in  opposite  directions  on  a narrow  winding 
creek.  They  sped  oround  a sharp  blind  corner  end  hit  eoch  other.  No  one  wos  injured. 
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C2!!»;22J;  - ion.  p.non  in  a runoboot  w„,  pulling  n ski.,  o„d  »os  turned,  icoking  ofl 
H.  hi,  o johnboot.  Th.  iphnbcpt  op.,p,„ 

hts  circling  boot  and  sfcp  the  engine. 

— S.5  m)  runabout  woi  anchored  in  o tidol  boy.  The  wind  picked 
and  coated  ,h.  wot.r  to  becon..  quite  choppy.  A 28  ft  (8.5  m)  cobin  cruiter  ron  over  th. 
anchored  boat.  No  one  was  seriously  injured. 


5.2  In-Depfh  Investigat’ion  Reports 


ACCIDENT  INVESTIGATION  REPORT 
Dcfe  of  Invesfigofion:  6 June  1975 
Dc‘t  of  Accident:  27  May  1975 

Investigation:  Collision  No.  75-01 


SUMMARY  - WYLE  ACCIDENT  NO.  75-  166 

The  Occident  reported  herein  involved  o 16  ft  rjrwboot  powered  by  two  135  horsepower  out- 
board motors  ond  a 7 Ft  water  scooter  type  pleosure  vehicle  powered  by  o 30  horsepower  out- 
boord  motor.  The  type  of  c-.cident  wos  o collision,  resulting  in  the  decth  of  one  of  the  two 
people  oboord  the  water  scooter.  During  the  afternoon  of  May  27,  1975,  five  oduits  (3  moles 
ond  2 females)  gothered  on  a sandy  river  beech  area  for  o picnic  ond  pleosure  boot  outing. 

The  Oreo  wos  located  opproximately  1/2  mile  downstreom  from  a public  lourKh  romp  where  the 
involved  boots  were  lounched.  The  oorty  continued  the  becch/woter  activity  until  opproxi- 
notely  8:15  p.m. . During  the  outing,  3/4  of  a "fifth"  cf  bourbon  wos  consumed  by  three  of 
the  people  (two  people  were  non-drinkers). 

At  opproximately  8:15  p.m,,  o rnc  ' and  o femole  ooorded  o 15  ft  linobout  (boot  not  involved 
in  occide.nt)  and  went  to  the  lounch  -omp.  At  opproximately  8:30  p.m.,  the  remaining  three 
people  prepared  to  stort  back  to  the  lounch  romp.  A male  and  the  remaining  female  boorded 
frie  water  scooter  with  the  ffxsle  seoted  in  the  operator's  position.  The  find  person  (mole 
owner  or  the  involved  osnabout)  boorded  his  boat.  The  water  scooter  got  underwoy  first  or>d 
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started  toward  the  launch  ramp.  The  runabout  got  underway  shortly  thereafter  and  started 
back  to  lou'^ch  ramp.  At  approximately  8:35  p.m.,  the  runabout  overtook  the  water 
scooter  and  a collision  oc.uu.•re■^.  The  water  scooter  was  not  equipped  with  running  lights. 

The  operator  of  the  water  scooter  and  passenger  were  thrown  off.  The  owner  of  the  runabout, 
realizing  a collision  had  occurred,  turned  around  and  found  the  water  scooter  going  around  in 
circles.  He  located  the  female  passenger  floating  with  an  AK-1  PFD.  The  operator  could  not 
be  found . The  runabout  owner  took  the  passenger  aboard  and  returned  to  the  launch  ramp 
for  help. 

The  two  persons  originally  in  the  party  went  immediately  to  the  site  in  the  15  ft  runabout  but 
found  only  the  water  scooter,  still  running  in  circles.  They  left  and  returned  to  the  launch 
ramp. 

A bystander  (v/ith  a portable  search  light)  and  the  female  occupant  of  the  15  ft  runabout 
returned  to  the  site  but  found  nothing  except  the  water  scooter  (stopped).  The  bystander 
rode  the  water  scooter  to  the  ramp.  The  body  of  the  operator  of  the  water  scooter  was 
recovered  by  rescue  squads  at  approximately  1:20  p.m..  May  28,  I975(the  following  day). 
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1.0  BOAT  OCCUPANT  DATA 
Boat  No.  ] — 7 ft  V/ater  Scooter 


Opercror/ 

Passenger 

Sex 

Age 

Weight 

Swimming 

Ability 

Boating 

Experience 

Formal 

Boating 

Instruction 

. PFD's 
Worn 

Operator 

M 

30 

175 

Good 

>3  yrs 

No 

No 

Passenger 

F 

21 

147 

Poor 

Little 

No 

Yes 

Boat  hJo.  2 

— 16  ft  Runabout 

Operator 

M 

27 

180 

Good 

>5  yrs 

No 

No 

The  foliowing  is  based  on  several  interviews  with  survivors  and  with  the  Investigating  officer 
as  well  as  friends  of  the  group  who  were  on  the  outing; 

16  ft  Runabout  Operator  (Male) 

Likes  fast  boats  • Fast  cars  - Motorcycles  - Used  to  be  o Green  Beret  - Notional 
Guard  member  - Doesn't  drink  - Goes  away  occasionally  by  himself  - Has  job  - Boot 
is  racy  - Two  135  Mercs  on  special  modified  transom  - Two  biaded  bronze  cupped 

props  set  up  for  top  running  (~6‘  raised  transom)  power  trim  - 18  ^1 . tonk  - Seldom 
full  because  of  weight  (limits  speed). 


Water  Scooter  Operator  (Male) 

Divorced  - Reportedly  had  "some  mental  problem"  a year  ago  - Reportedly  "drinks 
a good  deal"  - Brought  the  liquor  on  the  trip  - Skiis,  swims  - Hod  job  - Deceased. 


Water  Scooter  Passenger  (Female) 

Giddy,  not  too  verbal  - Appeared  very  dependent  on  others  for  guidance  - Overweight, 
non-drinker  - Can't  swim  over  a "few  feet"  - Skittish  of  water  and  boats  - Was  wear- 
ing PFD  - Wife  of  pOssenger  in  15  ft  boat  below. 

15  ft  Runabout  Operator  (Female) 

Married  - Operated  boat  by  herself  (Husband  was  at  work)  - "Good  friends"  with 
husband  of  water  scooter  passenger  - Extravertish,  coy. 

15  ft  Runobout  Passenger  (A/tole) 

Quiet  - Husband  of  water  scooter  passenger  - Quite  non-committal  about  accident  - 
Admitted  drinking,  but  "not  heavily." 


2.0  ENVIRONMENT 

The  sky  was  clear,  the  wind  calm,  sunset  was  near  45  minutes  previously  - there  was  no  moon. 
The  river  was  relatively  narrow,  the  air  temperature  estimoted  at  77  F and  water  temperature 
estimated  at  71  F.  There  were  no  lights  on  the  shore  at  the  accident  site.  The  water  depth 
was  approximately  80  ft. 


3.0  NARRATIVE  OF  ACCIDENT 

3.1  Pre-Accident 


During  the  course  of  the  afternoon  of  May  27,  1975,  five  adults  and  three  boats  gathered  at 
a site  approximately  one-half  mile  from  a launch  romp,  intending  an  outing  and  cookout. 

The  three  boots  and  occupants  arrived  at  three  different  times.  Three  of  the  persons  involved 
in  the  outing  arrived  at  the  launch  ramp  at  approximotely  3:30  p.m.  These  people  were  a 
man  (1)  and  wife  (2)  and  a second  female  (3)  who  owned  o i5  fr  runabout.  The  15  ft  runabout 
was  launched  and  the  three  people  proceeded  to  a locally  popular  sand  bar  along  the  west 
bank  of  the  river  and  prepared  to  cook  (see  photograph  1 and  Figure  1 for  accident  area). 
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The  water  jcooter  owner  (4)  arrived  at  approximately  5:00  p.m.  at  the  send  bar  after  the 
people  already  present  on  the  sand  bar  had  spent  some  time  sunning  and  boat  riding  from  the 
send  bar,  including  two  trips  to  the  launch  romp  to  check  on  the  arrival  of  no.  (4). 

The  water  scooter  was  ridden  by  the  four  as  the  cookout  proceeded.  Also,  no.  (4)  had  brought 
•j  fifr-.  of  bourbon  which  was  to  be  three-fourths  consumed  by  no.  I,  3,  and  4.  No.  2 did 
not  drink. 

The  owner  of  a 16  ft  runabout  (5)  arrived  at  approximately  6:30  p.m.  Although  he  knew  the 
others,  he  was  not  a planned  part  of  the  original  crew.  He  had  heard  at  the  ramp  that  they 
we  0 there,  and  came  to  join  them.  The  next  two  hours  (until  about  8:15  p.m.)  were  spent 
listening  to  the  tape  player  in  the  16  ft  boat,  swimming,  eating  and  evidently,  drinking. 

No.  5 reportedly  did  not  drink  anything. 

.At  approximately  30  minutes  after  sur>down  (official  sundown  7:56  p.m.).  No,  1 ond  3 
returned  to  the  launch  ramp  In  the  15  ft  boat.  They  sat  in  the  boot  "a  few  minutes"  after 
which  no.  1 went  to  get  the  car/trailer  to  remove  the  boot  from  the  woter.  Several  other 
boats/people  were  at  the  romp. 

Meanwhile,  during  this  time,  no.  2 ond  4 had  decided  to  start  bock.  Nc.  5 had  been  trying 
to  get  one  of  the  motors  on  his  boat  started.  (One  was  running  o.k,).  The  plan  had  been  for 
the  16  ft  runabout  to  escort  the  water  scooter  since  the  water  scooter  had  no  running  lights 
and  darkness  was  nearing  completion. 

3.2  Accident 

Gear  aboard  was  as  shown  in  Figure  2 and  the  weather  as  noted  in  Section  2.0 

The  water  scooter  with  no,  2 sected  behind  no.  4 (ond  wearing  a PFD)  storted  to  the  romp. 

No.  2 said  that  they  hod  to  stand  and  leon  forward  to  get  on  plane.  She  remembered  "looking 
back  and  seeing  the  16  ft  runabout's  white  light  and  front  lights  - b(^h  of  them."  She  soys 
she  remembers  nothing  else  until  bock  at  the  ramp. 


Back  at  the  romp,  no.  3 was  preparing  to  remove  her  boat  as  soon  as  the  trailer  was  in  the 
water,  Suddenly,  the  16  ft  runabout  arrived  with  no.  5 shouting  that  no.  4 fell  off  and  he 
"couldii't  find  him ." 


According  to  the  investigating  officer  and  other  witnesses,  the  time  was  approximately  8:45 
p.m.  . . .“just  about  good  dark."  No.  5 hod  the  passenger  of  rhe  water  scooter  (2)  aboard 
the  16  ft  runabout.  He  said,  “I  was  just  getting  on  plane  and  felt  a loud  thump.  At  first 
I though  I hit  a log  and  felt  the  floor  for  water.  Then  I realized  that  I may  have  hit  some- 
thing else  and  turned  around  to  find  the  water  scooter  going  around  In  tight  circles.  I sow 
something  in  the  water  and  grabbed."  He  thought  It  was  no.  4.  It  was  the  female  passenger 
(no.  2).  He  pulled  no.  2 aboard  and  searched  and  called  for  no.  4,  but  found  nothing. 

Then  he  proceeded  quickly  to  the  ramp  for  help.  No.  2 had  been  injured  as  a result  of  the 
collision  and  was  taken  to  a local  hospital  by  private  auto. 


3.3  Post  Accident 

A bystander  left  (on  foot)  to  get  to  a telephone  and  coll  the  Marine  Police . The  coll  was 
received  at  exactly  9:00  p.m.,  according  to  police  records.  In  the  meantime,  no.  5 in 
the  16  ft  boat  led  no.  3 and  a bystander  in  the  15  ft  boat  back  to  the  accident  site.  The 
water  scooter  was  still  going  in  counter-clockwise  circles  of  about  15  ft  diameter.  Calls  and 
quick  search  did  not  locate  no.  4.  No  li^ts  (flash  or  stiorch)  were  oboard.  The  hvo  boats 
returned  to  the  .romp.  No.  3 left  to  call  her  husband  who  was  at  work  (actually  or  picket 
line  - company  on  strike). 

The  bystonder  boarded  the  16  ft  boat  with  no.  5 with  o portoble  flashlight  and  again  returned 
to  the  scene  (time,  approximately  9:00  p.m.).  The  woter  scooter  was  found  stopped  — no 
sign  of  no.  4.  The  bystander  boarded  the  water  scooter.  He  found  it  in  gear  - forward,  with 
the  throttle  advanced  (did  not  remember  how  far).  After  finding  neutral,  he  was  able  to 
start  (pull  rope)  the  outboard  after  two  or  three  trys.  He  rode  the  water  scooter  back  to  the 
ramp  at  a slow  speed,  orriving  ot  approximately  9:10  p.m.  The  Marine  Police  arrived  at 
approximately  9:15  p.m. 
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Further  search  that  night  revealed  noth?ng4  The  body  of  the  deceased  was  recovered  1 

or  the  site  in  nearly  80  ft  of  water  ot  1:20  p.m.  the  next  doy  {l\\ay  28,  1975),  The  official  1 

cause  of  deoth  was  listed  as  "drowning"  by  the  town's  elected  coroner  (a  cor  solesnwn).  | 

ipter.iev/s  with  the  attending  nwrtician  yielded  the  fact  that  the  deceosed  had  a large  lamp  - 
hen  egg  size  - on  the  left  side  of  his  face.  The  area  was  "considerably  swollen."  The  only 
other  rrwrki  found  on  the  body  were  drag  hook  marks,  | 

The  swelling  indicated  that  he  had  been  struck  a sharp  blew  before  he  drowned.  Length  of  | 

time  to  cause  the  swelling  could  not  be  estimated,  but  the  swelling  could  not  occur  if  he  | 

hao  received  the  blow  after  death. ' No  autopsy  was  performed.  | 

No.  2 hod  several  bruises  on  her  right  arm,  right  side  of  her  foce  and  a "black  eye"  on  the  | 
right  side  as  well  as  b.~uises  on  the  inside  of  her  left  lower  leg.  She  wos  “treated  and  released"  | 
at  the  hospitol  emergency  room.  | 

4.0  FACIi  FROM  BOAT  INSPECTION  I 

4 

7'  Woter  Scooter  (Hydro  Cycle)  j 


The  boat  was  o 1966  model  of  the  type  shown  in  the  reproduction  of  a later  brochure  (1972) . 
The  later  version  has  a throttle  hand  grip  which  automaticolly  cuts  the  throttle  to  idle  if 
released.  The  involved  boot  had  no  such  safety  mechanism.  Attempts  to  contact  the  manu*- 
facturer  for  more  details  yielded  no  address  or  phone  number  for  such  a compony  (Hydro 
Cycle,  215  E . Alma  Street^  San  Jose,  California) . The  original  owner  of  the  water  scooter 
said- that  th'  boat  hod  been  sold  to  the  deceased  without  motor  or  controls.  The  deceased 
hod  obtained  an  old  1953  Johnson  ond  hod  ini^talled  dual  lever  controls  on  the  port  side  in 
front  of  the  driver  - see  Hydro  Cycle  brochure  and  photograph  2. 

The  controls  ond  molor  hod  been  removed  at  the  time  of  the  investigation,  but  were  examined 

(see  photograph  3).  The  controls  hod  been  3old  to  a neighbor,  the  motor  stored,  and  the  boot 

/ * 

token  by  the  brothef  of  the  deceased  too  city  dump.  It  could  net  he  iocoted.  (The  boat 
photograph  is  from  a local  newspaper.) 
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The  controls  were  examined  after  they  had  been  installed  on  the  neighbors  boat  (photograph  4) 
and  thev  apparently  operated  o.k.  Further  investigation  revealed  that  the  control  cable*^ 
were  not  used  i.'i  *he  new  installation,  and  that  the  push-pull  coble  for  the  throttle  was  broken 
about  5 inches  up  the  coux  covering.  Examinotion  of  the  motor  throttle  arrangement  showed 
a "push-to-open-throttle"  arrangement.  This  means  that  (with  a broken  cable)  the  throttle 
could  be  advanced,  but  would  probably  not  retard. 

The  boat  hull  photographs,  and  the  testimony  of  the  investigating  officer  and  the  bystander 
all  indicate  that  damage  was  found  on  the  starboard  side  of  the  water  scooter  os  shown  in 
the  boat  damage  sketch  (Figure  3). 

’<6*  Sidewinder  Runobout 

Examination  of  the  boat  showed  minor  damage  on  the  port  bow  about  6*  aft  (see  Figure  3).  Of 
considerable  interest  was  the  fact  that  this  small  runabout  was  equipped  with  twin  135  hp 
Mercury  outboards  with  power  trim.  The  transom  hod  been  raised  to  occommodate  the  motors. 
They  were  each  equipped  with  two  bladed  bronze  cupped  props.  Twin  single  lever  Mercury 
controls  were  used.  Otherwise,  the  boat  appeared  well  kept  and  in  good  working  order. 

The  only  exception  was  that  the  starboard  running  light  wos  inoperable  (blown  lamp).  All 
steering  and  engines  controls  operated  properly.  However,  the  controls  for  the  power  trims 
were  mounted  on  a wooden  panel,  but  were  not  connected  to  ony  boat  structure . They  were 
simply  lying  on  the  deck  by  the  operator's  right  foot.  Apparently,  the  installation  was  never 
completed.  The  18  gallon  tank  wos  about  1/4  full . The  boot  was  kept  stored  in  o garage  at 
the  owner's  fother's  home  (see  photographs  5-8) . 

5.0  PSYCHOLOGICAL  AND  HUA4AN  FACTORS 

The  following  is  based  on  several  interviews  with  survivors  and  with  the  investigating  officer 
os  well  os  friends  of  the  group  who  were  on  the  outing; 

According  to  interviews  and  one  witness,  no.  1,  3 end  4 had  consumed  3/4  of  a fifth  of 
bourbon  in  about  o two  hour  period.  Evenly  distributed,  this  would  mean  3/4  X - ^ 3 or 


27 


11-' JMI.* 


about  6 oz  each.  This  amounr  of  alcohol  in  that  period  of  time  (even  with  eating)  couid  meon 
that  all  were  definitely  in  a b.ood  alcohol  content  condition  which  would  effect  their  capobil- 
ities,  and  could  be  os  high  os  *he  .10  percent  BAC,  considered  legally  drunk  i.i  most  states. 

6.0  PROBABLE  CAUSE  OF  THE  ACCIDENT 

Operating  the  water  scooter  in  near  darkness  without  lights  is  certainly  o major  cause  . The 
operator  of  the  16  ft  runabout  knew  tfiot  the  water  scooter  was  oheod  and  thot  his  boat  was 
foirer,  so  more  care  could  have  been  given  to  lockout  for  the  water  scooter.  Use  of  alcohol 
b/  no.  4 moy  have  caused  him  not  to  look  behind  or  to  hove  reacted  improperly  (or  not  at 
ail)  even  if  he  did  see  no.  5 overtaking  him.  He  may  have  turned  into  the  path  of  no.  5. 

Also,  since  no.  5 was  "just  getting  on  plane",  his  high  trim  angle  may  have  made  his  running 
lights  hard  (or  impossible)  to  see  and  make  his  forward  visibility  obscure. 

7.0  DYNAMICS/ANALYSIS  OF  ACCIDENT 

The  following  Is  reconstructed  from  interviews,  examination  of  the  boats'  conditions,  study 
of  the  site  and  condition  of  boats  and  persons  Involved,  and  Interviews  with  the  police  and 
mortician . 

The  damage  to  the  boots  indicate  that  the  collision  occurred  on  the  port  side  of  the  runobout 
ond  starboard  side  of  the  water  scooter.  The  ongle  of  impact  wos  probably  nearly  head-on 
for  the  water  scooter  into  the  side  of  the  runabout.  Examinotion  of  the  site  (see  Figure  1) 
sho-ws  the  water  scooter  had  to  be  heoding  across  the  river  ot  on  unusual  angle;  perhaps  to 
get  a better  view  around  the  bend. . , maybe  to  get  closer  to  the  outside  shore  where  the 
water  has  no  shollows. 

At  the  point  of  impact,  the  water  scooter  must  hove  been  going  at  least  20  mph  . . . "We  had 
to  lean  forward  to  get  on  plane ."  With  two  people,  the  boat  was  capable  of  at  least  25  mph 
with  the  30  hp  outboard  ot  full  throttle. 
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The  runabout  was  prc^bly  at  a speed  of  18-26  mph.  He  was  just  getting  on  plane.  The 
distance  tror,:  the  sand  bar  where  they  departed  would  have  given  him  about  300  ft  or  so  to 
pick  up  speed . 

The  impact  velocity  was  probably  quite  high  (20  - 25  mph)  os  seen  from  the  damage  to  the 
water  scooter. 

Upon  impact,  the  possenger  and  operator  of  the  water  scooter  were  thrown  to  their  right, 
colliding  with  the  side  of  the  runabout  .. . bruises  to  ihe  right  side  of  passenger.  Since  the 
collision  was  on  some  angle,  the  water  scooter  probably  rotated  (yawed)  to  the  left  (stem 
swung  to  the  right).  Both  people  probably  went  overboard  to  the  port  side  of  the  woter  scooter. 
At  this  point,  the  runabout  was  out  ahead  of  the  water  scooter,  h^o  people  were  in  the  water, 
and  the  water  scooter  was  going  in  counter-clockwise  circles. 

From  the  final  condition  of  the  passenger  and  operator  of  the  water  $co*3ter,  the  passenger 
avoided  contact  with  the  circling  boat.  But,  from  the  facial  damage  to  the  operator  (which 
was  on  the  left  - opposite  side  from  the  collision),  the  water  scooter  apfxjrently  ran  into 
him,  rerrdering  him  either  unconscious  or  nearly  so.  He  must  have  survived  some  period  offer 
the  facial  blow  in  order  for  the  swelling  to  develop,  but  it  is  impossible  to  say  how  long  he 
stoyed  alive.  Apparently,  he  did  not  stay  on  the  surface  long,  since  he  cixrld  not  be  found 
a very  short  time  later  - maybe  two  to  three  'utes. 

The  passenger  was  definitely  saved  by  the  PFD  she  wos  wearing.  The  death  noy  hove  been 
prevented  if  the  operator  also  had  worn  a PFD. 

The  broken  throttle  cable  on  the  water  scooter  cannot  be  explained  adequately.  If  it  broke 
before  or  at  the  time  of  the  accident,  the  operator  would  not  hove  been  able  to  reduce  throttle 
(at  leost  quickly).  But,  the  boat  was  driven  bock  to  the  ramp  and  the  person  doing  so  saw  no 
abnormal  operation.  So,  the  cable  "lost  probably  was  broken  somehow  after  the  accident  and 
before  the  investigation. 
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Had  the  woter  $cc<3ter  been  equipped  with  a "dead  man"  throttle  (as  later  models  are),  the 
deceased  may  have  been  saved.  If  the  runabout  had  o spotlight,  he  may  have  been  able  to 
see  the  operotor  in  the  water  and  save  him,  but  thot  is  remote . 
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TIME  SEQUENCE 


3:30  p.m.  - No.  1,  2,  and  3 left  launch  ramp  in  15  ft  runabout. 

3:35  p.m.  - No.  1,  2,  and  3 arrived  at  beach  area  . 

3:35-5:00  p.m . -No.  1,  2,  and  3 engaged  in  beach  activity  and  boat  riding. 

5:00  p.m.  - No.  4 arrived  at  the  beach  area  on  the  water  scooter 
5:00-6:30  p.m. -No.  I,  2,  3,  and  4 continued  beach  activity,  boat  riding,  eating,  and 
drinking . 

6:30  p.m.  - No.  5 arrived  at  the  beach  area  with  the  16  ft  runabout. 

6:30-8:00  p.m.  - Party  continued  beach  activity,  boot  riding,  eating,  and  drinking. 

8:00  p.m.  - No.  1 and  3 returned  to  the  launch  ramp  in  the  15  ft  runabout. 

8:30  p.m.  - No.  2 and  4 started  bock  to  the  launch  ramp  on  the  water  scooter, 

8:31  p.m.  - No.  5 started  back  to  the  lounch  ramp  in  the  16  ft  runobout. 

8:31-8:32  p.m.  - 16  ft  runabout  collided  with  water  scooter 
8:33  p.m.  - No.  2 helped  aboard  the  16  ft  runabout 

8:33-8:41  p.m.  - Occupants  of  the  16  ft  runabout  scorched  end  colled  for  no.  4 
8:45  p.m.  - 16  ft  runabout  arrived  at  taurx:h  romp  end  no.  2 taken  to  hospital 

8:45-9:00  p.m.  - 16  ft  and  15  ft  runabout  returned  to  the  Occident  orea  ond  searched  fer 
no.  4 or.d  returned  to  launch  romp  for  search  light. 

9:00-9:05  p.m.  - 16  ft  runabout  returned  to  Occident  site  and  search  wosmode  for  no.  4 
using  a portable  flash  light.  Water  scooter  found  stopped. 

9:10  p.m.  - 16  ft  runabout  crxl  water  scooter  returned  to  launch  romp. 

9:15  p.m.  - Marine  police  arrived  at  accident  site  ond  started  dragging  operation  for  no. 

1:20  p.m..  May  28  — Body  of  no.  4 found  in  80  ft  of  water  ot  accident  site. 
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*'  Conpiste  thiottlt  caiite  booit*np 


• BSattdfoMnnibteraact 


• Shin  rntr 

• Aluminum  trim 

• PolyuitthaiM  foam  fllbd 
bull  makinc  it  xmrinkaUa 


90  DAY  WARRANTY 
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V/t"  Marina  plywood 
nriaforoed  tianaom 


a Watar  •!({ 
towhandUa 


Tafomopic  paddla  a Saif  baifin« 
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GENTLE  AS  A KITTEN,  due  to  Hydro-Cycle’s  unique  design  features.  With  today’s  modern^ 
electri?  starting  engines  you  can  select  the  right  power  plant  for  your  family.  An  easy  to  reach  shift  lever  for 
forward,  neutral,  and  reverse  provides  quick,  easy  control  and  may  be  connected  to  any  standard  control 
cable.  The  motoroj'cle  ^q>e  handle  bars  that  turn  the  motor  give  quick,  smooth  performance.  In  addition, 
ycu  have  the  motorcycle  twist  grip-hand  throttle  that  provides  easy  control  at  all  .speeds  plus,  for  added  safety, 
the  hand  throttle  allows  the  engine  to  automatically  shut  off  when  the  throttle  is  released.  The  best  feature  of  all 
is  the  price  of  the  Barracuda  which  makes  all  this  fun  yours  for  verj’  little.  \\Tiether  it  be  your  first  experience  in 
the  pleasures  of  boating,  or  as  a fun  addition  to  your  present  cruiser,  you  will  be  delighted  with  its  performance. 


KtiRinc 
'j:>  H I-. 

fS)  HI*. 


* 

A(>|irfi\.  M I’ll  No  Ski.Ti 


M r*H.  • 


ttn-  rir.hl  fo  -it  -iny  tipi.-,  v.ith'jul  ii-.ftfr,  tit  nt. 

twTV,  .ipti  'lOti  .il'j?  to  dr'4xin<iimi'  (ikmI,  fs,  ,,c  nijt*;  wilhtprt  tni..ir|i,ir')titttr  Pf*'h  rFutiic*  in  pi*  vioim  rmpl.  i 

; . ' V J 


SPECIFICATIONS 
Wright:  Approx.  200  Uw.  law  angiaa 

Width:  60  inchw  at  rw; 

Length:  9 feet 

Haight:  28  iaehw  without  handla  Imux 

Skipping  Wright:  216  Iba. 

Maximum  Racommandad  HPr  36  HP 


CYCaiH 


215  E.  ALMA  ST. 
SAN  JOSE,  CALIF.  96112 
PHONE  (408)  293-1021 


DEALER 


Hj 


J^A  J^T^ACUDA 

1 K VJH  %/jL  X»X  JimJ'  iA.  JL  tvith  a 35  H.  P.  motor  a:i%e.«  a ’.i\ely  ride 

at  ail  honest  35  M.  P.  H.  As  an  added  feature  the  Hydro-Cycle  ‘’barracuda’'  is  desisned  to  fit  mo>t  stantlarti 
motors.  Ju.st  bolt  one  on  and  you  are  ready  for  fun.  The  beautiful  all  new  Hydro-Cycle  "Barractioa"  ea<il\ 
carries  two  people  and  tows  one  or  two  water  skiers.  AH  Hydro-Cycles  are  made  with  impregnated  Itin  'V.dors 
that  can't  chip  or  peei.  The  entire  liull  is  foam  filled  for  rigidity,  plus  making  it  unsinkable.  We  let  you  "pick 
your  power"  for  your  own  pleasure.  No  balance  problem.-,  with  ihi.s  lieaucy.  vour  -kier  can  ciimi)  ai/o.'u-ci  f'l-m 
the  water  with  no  danger  of  tipping. 
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Figure  1 . Diagram  of  Accidenf  Site  - Collision  No.  75-01 
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Figure  2 . Boot  Lood  Distribution  At  Time  Of  Accident 
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16  ft  Sidewinder  Runobout 


Figure  3.  Damage  to  Boats;  Several  Nick  Marks  Less  Than 
1 Long  In  Gelcoot  At  Location  Shown  on  the  Water  Scooter 


ACCIDENT  INVESTIGATION  REPORT 
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Oafe  of  InvesHgoHoo:  15  July  1975 
Dofe  of  Accidonf:  6 July  1975 

InvejHgaHon;  Collision  No.  75-02 
SUMMARY  ~ WYLE  ACCIDENT  NO.  75-323 

Af  opproxirndWly  10:30  p.rri.  on  a cleof,  but  very  dork/  night  a 19  ft  I/O  bowrider  runobout 
with  one  person  obbord  approached  the  center  span  of  a drawbridge.  The  boat  wos  trovelling 
at  between  ^and  25  mph.-  The  operator,  who  was  steering  from  o itor)ding  position  in  the 
middle  of  the  Eomponionwoy/  swerved  sharply  to  storboord  when  a large  cruiser  suddenly 
appeared  fo  block  the  entire  bridge  spon.  As  the  boat  turrted,  the  lateral  occelerotion  coused 
the  operator  to  fall  to  his  knees.  Since  he  couldn't  reach  the  throttle  or  maneuver  the  boat/  it 
subsequently  collided  with  the  bridge  abutment. 

The  cruiser  niver  stopped.  The  bridge  oftendont  coiled  the  Coost  Guord/  who  transported  the 
Injured  operofor  from  the  boot  to  on  ambulance. 

Although  the  iniurohce  codipony  hos  not  mode  any  decisions  as  of  this  writing,  it  oppeors  os  if 
the  boot  will  be  a total  loss. 


1 .0  BOAT  OCCUPANT  DATA 


c ’a  \ki  • Li  Swimmmg  Boating  . PFDs 

Sex  Age  Weight  ^ Boating  ... 

Ability  Experience  , ^ ® Worn 

' Instruction 


M 


37 


220 


Good 


> 500  hrs 


None 


No 


The  operator/owner  of  the  boat  seemed  to  be  of  above  average  intelligence  and  possessed  a 
very  affable  personality.  As  the  son  of  a Navy  officer,  he  was  raised  near  the  water  and  hod 
participated  in  boating  all  his  life.  As  a youngster  he  was  involved  in  sailing  in  the  Annapolis 
area,  but  now  prefers  sitwII  powerboats  since  powerboat  cruising  and  fishirig  moy  be  enjoyed 
by  all  members  of  his  family. 

Most  of  his  boating  experience  v/as  in  boats  similar  in  size  and  type  to  the  one  which  he  was 
driving  at  the  time  of  the  collision.  In  fact,  much  of  his  boating  experience  was  in  the 
immediate  area  of  the  collision. 

2.0  ENVIRONMENT 

The  sky  was  clear  with  a few  scattered  clouds.  A new  moon  mode  the  sky  very  dork . The  air 
temperoture  at  the  time  of  the  accident  wos  approximately  72  degrees.  The  water  temperature 
was  also  72  degrees.  There  was  almost  no  wind  and  little  or  no  current;  therefore,  the  surface 
of  fhe  water  would  have  been  glassy  smooth  if  there  hod  been  no  boots  in  the  area.  In 
octuolity,  the  weather  was  so  good  that  the  operator  noticed  on  unusually  lorge  number  of  boots 
on  the  river  for  thot  time  of  night. 

3.0  NARRATIVE  OF  ACCIDENT 


The  following  narrative  was  formulotad  from  interviews  with  the  owner/operotor,  the  bridge 
affendant,  and  the  marina  operator  who  salvaged  the  boot. 
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3,1  Pre-Accident 


The  boat  owner  worked  around  the  house  during  the  day  of  the  collision.  Late  In  the  afternoon, 
he  picked  up  his  new  boat  from  a local  deoier  and  launched  it  at  a public  launch  ramp  on  the 
Severn  River  at  about  1800.  Upon  reading  the  engine  manual,  the  owner  discovered  that  he 
was  supposed  to  run  the  engine  at  various  speeds  and  not  keep  it  at  one  speed  for  o very  long 
time  during  the  first  few  hours  of  operation.  Since  he  wanted  to  take  his  family  for  an  outing 
across  the  Chesapeake  Bay  on  the  following  day,  he  intended  to  finish  the  break-in  procedure 
that  night.  He  ran  the  boot  up  and  down  the  Severn  RSver  until  2030,  when  he  drove  it 
up  one  of  the  Severn's  tributaries  to  the  dock  behind  his  home.  He  ate  dinner  and  took  his  son 
fc-  a short  ride  in  the  boat.  After  returning  his  son  to  his  dock,  he  resumed  the  break-in 
procedure . 

He  noted  that  the  boat  ran  well,  the  steeri.ng  was  easy  and  did  not  tend  to  pull  one  way  or  the 
other.  The  controls  operated  eoslly.  In  all,  he  was  quite  pleased  with  the  way  his  new  boat 
handled. 

At  variotiS  rimes  during  the  evening  he  stopped  by  friends'  houses  to  show  them  his  new  boat. 
These  people  obviously  lived  on  the  water  on  one  of  the  mony  tributaries  of  the  Severn  River. 

He  commented  that  there  was  more  thon  the  normal  amount  of  boot  troffic,  ond  thot  this  was 
probably  due  to  the  unusually  fine  weather. 

Just  prior  to  the  accident  the  owner  reported  that  he  was  heading  up  river  ot  about  20  mph . He 
hod  no  speedometer  aboard,  but  felt  that  he  was  going  that  fast.  He  hugged  the  left  side  of  the 
river  close  to  the  Naval  Academy  bulkhead  because  he  wasn't  sure  how  deep  the  water  was  on 
the  right  side  of  the  river.  He  hod  heard  thot  it  was  shoaling.  Just  as  he  approached  the 
Severn  River  Drawbridge,  which  he  had  gone  under  at  least  a dozen  times  thot  night,  he  tuitied 
to  storboord  to  olign  himself  with  the  moin  spon  (see  Figure  1).  He  was  severol  hundred  feet 
from  the  bridge  when  he  felt  that  he  was  properly  aligned,  perpendiculor  to  the  starboard  side 
of  the  spon.  He  heoded  for  the  spon  but  didn't  reduce  the  throttle  setting.  He  never  did  when 
going  through  the  bridges  olong  the  river,  and,  in  foct,  he  couldn't  have  from  his  position  in 
rhe  boot. 
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He  scanned  vn.'  area  behind  fhe  bridge  for  moving  red,  green,  or  white  lights.  He  saw  none 
and  assumed  that  ther-.  -/osn't  any  other  bridge  troffic.  He  was  stonding  in  the  middle  of  the 
boat  between  the  two  seats  and  :^eering  with  his  right  hand  on  the  top  of  the  wheel . Since  the 
throttle/shift  lever  v/as  located  on  the  cocm:«g,  he  would  hove  had  to  lean  over  the  seat  or 
kneel  on  it  in  order  to  reach  the  handle. 

He  sold  that  he  clways  stood  in  the  center  of  the  boot,  beside  the  helmsmon's  seat  when  driving 
his  boats  at  night.  He  felt  that  he  had  to  see  over  the  windshield  in  order  to  gain  sufficient 
forward  visibility.  To  him,  standing  beside  the  control  station  was  better  than  sitting  on  the  top 
of  the  seot  bock  rest  because  that  tended  to  teor  the  upholstery. 

He  sow  no  boat  navigation  lights  on  the  other  side  of  the  bridge.  However,  he  related  that 
navigation  lights  were  very  hard  to  see  ot  this  particular  bridge  because  there  ore  so  many 
waterfront  houses,  street  lights,  and  automobile  lights  on  the  shore  behind  the  bridge. 

3.2  Accident 

As  he  was  approaching  the  bridge  span,  the  operator  sow  a large  cruiser  approaching  from  the 
other  side  of  the  bridge.  There  were  no  novigotion  lights  on  the  cruiser.  The  cruiser  wos 
coming  very  fast,  throwing  an  enormous  "bow  wove,"  end  wos  approaching  the  span  at  an 
angle  from  this  boat  operator's  left  to  right.  The  cruiser  continued  under  the  spon  and  this 
boat's  operator  maintained  his  course  until  it  suddenly  become  obvious  thot  the  cruiser  wos  not 
going  to  straighten  o<jt  under  the  span,  but  was  going  to  continue  a diagonal  course  under  the 
bridge  and  ultimately  ram  this  boat.  The  operator  hod  only  o spilt  second  to  moke  a collision 
avoidance  decision.  He  said  that  his  options  were: 

e Turn  left  and  try  to  pass  the  cruiser  starboard  to  storboard 

e Continue  straight  end  try  to  shoot  the  rapidly  diminishing  gap  between  the 

cruiser  and  the  right  bridge  abutment 

e Cuickly  swerve  to  the  right  in  an  attempt  to  ovoid  going  through  the  bridge. 
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He  decided  to  turn  right.  He  turned  the  wheel  obcut  1/2  to  3/4  of  a revolution.  The  boot 
turned  and  the  loterol  acceleration  pushed  him  to  port.  He  hung  onto  wheel  and  fe'l  to  his 
knees.  At  this  point  he  must  have  turned  the  wheel  to  the  left  or  possibly  let  go  of  it  and  it 
? 'c  the  left  on  its  own.  He  doesn't  remember.  He  does  remember  looking  up,  through  the 
^':^dsbic!d  just  os  the  bridge  abutment  was  closing  in.  He  was  thrown  into  whot  he  believed  to  be 
‘'  e indsfiield  frame  when  the  boat  hit  the  abutment.  The  blow  to  the  forehead  rendered  him 
unconscious.  The  time  wos  now  approximately  lOX. 

The  boat  hod  octuolly  taken  a zig-zag  course  turning  first  to  the  right,  then  to  the  left.  It  had 
gone  around  the  wooden  structure  that  protects  the  concrete  bridge  abutment  and  had  bounced 
■■’c  back  side  of  the  Aooden  structure.  The  boat  proceeded  parallel  with  the  wooden  structure 
for  cpproximotely  10  feet  until  it  came  to  the  point  where  the  wooden  structure  passes  beneath 
ri’e  bridge  at  about  three  feet  From  the  concrete  bridge  abutment.  The  boot  shot  the  gap, 
collided  with  the  bridge  abutment  and  remained  lodged  between  the  wooden  structure  and  the 
abutrrient. 

Meanwhile,  the  cruiser  kept  on  going.  The  bridge  attendant  heard  "two  or  three"  bangs  and 
got  up,  out  of  his  chair  in  the  control  house  to  check  the  situotion.  He  sow  nothing  out  of  the 
ordinary  so  he  went  back  to  his  choir.  Actually,  the  boot  had  collided  c.i  the  diagonally 
opposite  side  of  the  span  from  the  control  tower.  About  five  minutes  loter  the  bridge  otterKkint 
'heard  feint  cries  for  help.  He  grabbed  his  flashlight  ond  went  out  on  the  bridge.  Fishermen  on 
the  bridge  bad  also  heard  the  cries  for  help.  The  boot  wos  spotted  and  o quick  flash  of  the 
light  showed  one  person  in  a boat  with  blood  oil  over  his  face. 

The  bridge  attendont  went  back  to  his  tower  and  called  the  Coost  Guard  while  the  fisherman 
on  the  bridge  signolled  o nearby  boat.  Occuponts  of  the  boot  boarded  the  stricken  croft,  held 
pressure  on  the  occupant's  head  wound  and  put  an  AK-1  PFD  on  him.  The  PFD  was  his  and  wos 
located  on  the  floor  beside  him.  There  were  other  PFD's  in  the  boat  olso,  actual  number  unknown. 
The  Coast  Guard  responded  within  minutes,  removed  t.he  operator  from  his  boot  ond  took  him  to 
a nearby  marina  to  o waiting  ambulance.  They  then  returned  to  the  boot  and  tied  it  securely 
to  the  wooden  structure. 
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3.3  Post  Accident 


The  boot  remained  Med  to  the  bridge  for  two  days.  In  that  time,  the  three  foot  rise  and  fall  of 
the  tide,  currents,  and  the  wash  of  passing  boats  resulted  in  severe  secondory  damage  to  the 
stricken  craft.  Large  bolts  that  hold  the  horizontol  protective  boords  onto  the  vertical  pilings 
ground  their  way  through  the  port  side  and  bottom  of  the  boat.  It  filled  with  water  ond  swamped. 
The  seat  assemblies  which  the  owner  reported  as  not  being  fastened  to  the  floor,  floated  away 
along  with  gas  cans,  PFD's  and  other  loose,  buoyant  items.  The  bridge  attendont  called  the 
Coast  Guard  again  and  reported  these  items  as  hazards  to  navigation.  The  Coast  Guard  responded 
but  didn't  find  any  of  the  items.  Apparently  other  hooters  found  them  first. 

The  boat  was  towed  off  the  bridge  and  to  a nearby  marina  two  days  ofter  the  accident.  It  is 
interesting  to  note  that  the  boat  floated  bow  up.  When  towed  by  the  trailer  eye  on  the  bow  the 
boat  initially  wanted  to  floot  upside  down,  but  as  the  tow  boat  picked  up  speed  the  bent  turned 
over  on  its  own  to  on  upright,  bow  up  attitude  and  proceeded  to  bail  itself.  By  the  time  the 
salvage  party  got  to  the  marina  the  stricken  croft  was  on  the  surfoce  ond  wos  easily  maneuvered 
into  the  lifting  slings  before  it  could  sink  again.  It  was  hauled  out  ond  ot  »he  time  of  the 
invesHgaion  was  blocked  up  and  woiting  for  the  insurance  conrpany's  repair  or  declare  a totol 
loss  decisiori . 

According  to  the  operator,  he  had  consumed  c couple  of  beers  during  the  doy,  but  hod  had  no 
alcoholic  beveroges  thot  evening.  The  marina  owner  soid  he  thought  the  operator  hod  been 
drinking  quite  a bit,  but  wouldn't  divu'ge  the  source  of  his  informotion. 

4.0  FACTS  FROM  THE  BOAT  INSPECTION 

The  1975  boot  involved  in  this  accident  was  a 19  ft  bowrider  with  a 120  hp  I/O  propulsion 
system.  The  l!^0  lb  fiberglass  hull  was  of  a $emi-v  configuration  with  a beam  of  86  inches. 

As  con  be  expected,  bow  donoge  wos  the  greotest,  bu  wos  locolized  and  was  all  above  the 
waterline.  If  the  boat  had  been  salvaged  before  a chonge  in  tide,  it  would  probably  not  hove 
sunk.  The  wooden  structure  damaged  a four  foot  section  of  the  port  bow  while  the  corner  of 
the  concrete  bridge  abutment  damoged  a two  foot  wide  section  of  the  storboord  bow. 
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The  boat  itself  is  lightly  constructed  with  o pop-riveted  shoe  box  type  overlapping  hull  to  deck 
joint.  Upon  impact  the  pop  rivets  failed,  and  the  joint  opened  up  for  a distance  of  about  six 
feet  back  from  either  side  of  the  bow. 

The  deck  structure  crushed,  as  did  the  hull.  Since  this  boat  had  no  secondary  supporting 
structure  under  the  foreword  deck  area  the  deck  and  hull  buckled  and  allov/ed  the  abutment  to 
advonce  about  1-1,^  feet  Into  the  forward  portion  of  the  boot.  The  od  von  cement  of  the 
obutment  into  the  boot  was  finolly  sropped  by  the  horizontal  forward  seat  portion  of  the  deck 
structure.  The  crushing  effect  of  the  relatively  thin  fiberglass  structures  absorbed  the  energy 
of  the  impact  at  a slower  rote  than  If  the  structure  would  have  been  more  solid  and  may  hove 
hod  on  effect  on  the  relatively  minor  injuries  that  v/ere  sustained. 

Neither  the  windshield.  Its  aluminum  frame,  or  the  steering  v/heel  were  damoged  so  it  was 
impossible  to  determine  exactly  what  the  operator  hit  his  head  on . 

5.0  PSYCHOLOGICAL  AND  HUMAN  FACTORS 

The  operator  was  not  familior  with  the  turning  dynomics  of  his  nev/  boot.  Obviously,  he  would 
not  hove  turned  right  to  ovoid  the  collision  if  he  thought  that  the  lateral  acceleration  would 
knock  him  off  his  feet. 

One  could  soy  thot  he  shouldn't  hove  been  operoting  the  boot  from  o sronding  position  beside 
the  control  station  anyhow.  But  was  he  forced  into  that  by  the  manufocturer?  Many  older 
runobouts  (back  in  the  wood  boot  days)  had  windshields  that  hinged  open.  Most  quolity 
cruisers  still  Include  opening  windshields  forward  of  the  control  stotion.  Most  contempory 
runabout*  have  fixed  windshields.  They  ere  cheaper  and  look  oetter  since  the  frames  can  be 
thinner  or>d  they  can  be  curved  Insteod  of  faceted.  So  boot  operators  must  either  stand  or  kneel 
on  the  seat,  or  sit  on  the  top  of  the  bock  rest  to  see  over  the  windshield. 

If  we  ossume  that  all  controls  and  disployj  are  designed  to  be  optimally  located  from  the  seated 
position,  then  they  must  ue  less  then  optimolly  locoted  from  the  standing,  kneeling,  or  sitKng  on 
the  bock  rest  positions.  In  foct,  they  o'e  Reoction  times  ore  greatly  increased. 
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In  this  case,  the  operator  had  time  and  room  to  turn  and  avoid  the  collision.  Even  though  he 
was  standing  he  was  able  to  swerve  and  miss  the  protruding  point  of  the  wooden  structure  that 
protects  the  bridge  abutment.  If  he  could  have  continued  ins  turn  he  would  have  avoided  the 
collision.  If  he  were  seated  at  the  time  he  could  have  turned  and  throttled  back.  There  would 
have  been  no  collision. 

He  felt  that  he  was  not  speeding.  Running  at  displacement  speed  in  a planing  boat  is  frustrating. 
He  couldn'l  see  well  at  hump  speed.  Therefore,  he  chose  planing  speed  as  do  many  other 
operators  of  similar  boats. 

He  had  no  spot  light  to  shine  ahead  and,  in  fact,  said  that  he  didn't  like  to  use  them  because 
they  affected  his  night  vision.  He  said  that  his  360°  white  light  didn't  bother  him  as  long  as 
he  didn't  look  aft.  Then  he  couldn't  see  well  for  a few  minutes. 

He  wasn't  wearing  a PFD  and  in  fact  never  wore  one;  however,  he  always  had  one  . lose  by, 
just  in  case.  In  this  cose  he  didn't  need  one  because  he  wasn't  thrown  out  of  the  boat.  However, 
if  the  dynamics  of  the  crash  had  been  just  slightly  different,  he  could  have  been  injured, 
and  tossed  out  of  the  boat.  Without  the  PFD  fie  would  probably  have  drowned. 

The  operator  didn't  see  the  cruiser  on  the  other  side  of  the  bridge  and,  therefore,  assumed  that 
its  navigation  lights  weren't  on.  In  fact,  the  cruiser  was  heading  straight  at  him.  The  cruiser 
lights,  if  they  were  on,  were  not  moving  in  relation  to  the  background  and,  therefore,  blended 
In  with  the  many  shore  lights  behind  the  cruiser. 

6.C  PROBABLE  CAUSES  OF  COLLISION 

The  most  probable  causes  of  the  collision  are: 

• The  operator  was  proceeding  too  fast  for  conditions 

• The  operator  was  unfamiliar  with  the  dynamics  of  his  new  boat.  He  attempted 
to  make  a hard  right  turn  while  standing  in  the  middle  of  the  boat  beside  the 
control  station.  The  resultant  lateral  acceleration  knocked  him  off  his  feet. 

He  then  lost  control  of  the  boat. 
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7.0  DYNAMICS/ANALYSIS  OF  COLUSION 

1)  It  probably  wouldn't  have  happened  if  the  operator  would  have  been  seated  in  the 
proper  position.  He  was  out  of  position  because  he  couldn't  see  through  the  windshield. 

A folding  windshield  could  have  prevented  the  collision.  This  could  be  particularly 
effective  if  coupled  with  some  method  to  keep  the  operator  in  his  proper  driving  position. 

2)  The  control  station  of  this  boat  is  fairly  far  forward.  It  would  be  interesting  to  study 
the  effects  of  lateral  acceleration  as  a result  of  the  fore/aft  position  in  a boat.  Perhaps 
results  of  lateral  acceleration  studies  as  well  as  visibility  studies  and  vertical  acceleration 
studies  could  result  in  an  optimum  control  station  location  for  this  type  oi  boat. 

3)  The  fact  that  there  was  no  reinforcement  structure  under  the  fiberglass  skin  at  the  bow 
resulted  in  a severely  crushed  bow.  But  the  energy  absorbing  qualities  of  the  crushing 
of  the  fiberglass  slowed  down  the  deceleration  rate  and  may  have  prevenred  more 
serious  injury  to  the  operator. 

4)  Operator  education  stressing  speed  reduction  at  night  and  the  dangers  of  operating  a 
boat  while  not  in  the  proper  driving  position  could  have  prevented  this  collision. 

5)  Stricter  speed  laws  could  have  prevented  this  collision. 

8,0  OTHER  PROBLEM  AREAS 

A ventilation  problem  was  discovered  in  the  engine  compartment  of  this  boat.  It  had  nothing 
to  do  with  the  collision,  but  could  have  coused  an  explosion.  It  might  be  worth  while  to  check 
with  the  manufacturer  to  see  if  this  was  the  only  boat  produced  in  this  manner. 

The  hose  extending  from  the  transom  mounted  blov/er  to  the  bilge  v-'os  too  long  and  was  laying 
in  the  lowest  portion  of  the  bilge.  Two  inches  of  bilge  water  had  filled  the  hose  more  than 
half  full.  It  would  be  entirely  possible  to  expect  a normal  Oinount  of  bilge  water  to  totally 
cover  the  vent  hose,  thereby  rendering  the  blower  useless.  The  blower  would  still  run  and  the 
operator  would,  of  course,  count  on  it  to  do  its  job.  See  Figure  3. 
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TABLE  1. 


TIME  LINE  OF  EVENTS  IN  THE  ACCIDENT 


i 

t 

1 

I 

I 


Operal-or  arose  (1 1 X) 
Opened  store  (1200) 


1X0 

1400  

1500  

1600  

1700  

1800  __1 
1900  __ 

2000  

2100 

2200  

2X0 

2400  

0100 

0200  _ 


Closed  store  (1700)  ' 
Dined  at  restaurant  (1730) 

Arrived  of  boat  (1815) 
Departed  marina  (18X) 


Collision  occurred  (22X) 

Coast  Guard  arrived  and  took  passengers  (2240) 


0X0 

0400 

05X 

0600 


Coast  Guard  arrived  to  pull  boat  off  breokwoll  (03X) 
Boot  pulled  off  breakwall  (04X) 

Boot  Hauled  out  of  water  (0600) 
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Intended  pail>  of  boat 


Figure  1 . Collision  Area  Diagram 


ACCIDENT  INVESTIGATION  REPORT 

Date  of  Investigation:  1 July  1975 
Date  of  Accident;  7 May  1975 

Investigation;  Collision  No.  75-03 

SUMMARY  - WYLE  ACCIDENT  NO.  75-088 

This  accident  involved  one  boat  colliding  with  a fixed  object.  At  opproximately  5:35  am 
on  May  7 , 1975,  two  men  set  out  on  a fishing  trip  from  a launch  romp  locoted  on  o river. 

The  boat  was  a sixteen  foot  open  fisherman  type  powered  by  o forty  horsepower  outboard 
motor.  A four  horsepower  trolling  motor  was  installed  on  the  starboard  side  of  the 
transom.  According  to  fhe  operator,  the  men  troveiled  down  streom  at  a speed  of  4-6  mph  For 
a distance  of  approximately  0.4  miles.  The  river  current  was  estimated  to  be  approximotely 
2 mph.  The  operator  and  passenger  almost  simultaneously  spotted  a dark  object  straight  ahead 
and  only  a few  yards  away.  The  operator  shifted  the  motor  into  reverse  in  an  attempt  to  stop 
the  boot  before  hitting  the  object.  The  collision  ovoidcnce  effort  on  the  port  of  the  operator 
was  too  late  and  the  boat  hit  the  object  bow  on.  On  impact,  the  operotor  was  thrown  forward 
into  the  steering  console  and  the  passenger  wos  thrown  forword  into  the  bench  seat.  The  opero- 
r-  was  ''Of  Injured,  but  the  passenger  received  severe  head  injuries.  After  the  collision,  the 
operotor  noted  that  water  wos  coming  into  the  forword  section.  He  moved  to  the  stern  which 
raised  the  bow  sufficiently  to  srop  the  ingress  of  water.  The  secondary  impact  with  the  steer- 
ing console  causeo  the  cable  to  unwind  from  the  drum  disabling  the  remote  steering.  The 
operator  maneuvered  the  boat  back  to  the  launch  ramp  by  holding  onto  the  motor  cover. 
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1 .0  BOAT  OCCUPANT  DATA 


Ooe  rotor/ 
Passenger 

Sex 

Age 

Weight 

Swimming 

Ability 

Boating 

Experience 

Formal 

Boating 

Instructions 

I 

PFD's 

Worn 

(J 

M 

33 

190 

Good 

>300  hrs. 

None 

No 

Pass . 

M 

68 

175 

Good 

>500  hrs . 

None 

No 

1 . 1 Qwner/Operotof 

From  the  interview  it  was  apparent  that  the  owner  was  an  experienced  boat  operator  and 
fisherman.  He  had  over  300  hours  of  boat  operating  experience  in  the  rivers  and  lakes  of 
-.outhv  t's'^erri  Michigan.  He  was  aware  of  the  passenger's  kno.vledge  o'  boar  handling  and 
considered  his  ability  at  least  equal  to  his  own. 

The  ov.ner  was  c nxjchinist  by  trade  and  seemed  to  be  of  average  intelligence  • His  formal 
education  probably  consisted  of  high  school  with  a machinist  trode  school . He  is  a subscriber 
too  notional  boating  and  fishing  magazine. 

The  operator's  original  statements  concerning  events  before,  durir>g  ond  after  the  accident 
were  very  general . Specific  details  concerning  the  Occident  were  gained  only  through 
direct  questioning  by  the  interviewers. 

1 ,2  Possenger 

At  the  time  of  this  Occident  investigation,  it  wos  apporent  thot  the  passenger  had  not  recovered 
from  mental  ond  physicol  injuries  resulting  from  the  accident,  which  precluded  an  assessment 
of  his  mental  ond  physicol  state  at  the  time  of  the  accident.  However,  from  talking  to  the 
passenger's  wife  and  friends,  it  is  assumed  thot  he  wos  of  normol  inteiligerKe  and  physical 
ability  prior  to  the  accident.  He  hod  over  500  hours  of  boating  experience  in  the  rivers  ond 
lakes  of  southwestern  Michigan. 
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2.0  ENVIRONMENT 


The  sky  was  clear  and  the  wind  was  calm.  The  air  temperature  was  estimated  ot  57°F  and 
v/ater  temperature  estimated  at  48°F.  There  were  street  lights  ond  lighting  on  commerciol 
buildings  along  the  west  bank  of  the  river.  There  were  no  lights  along  the  east  side  of  the 
river.  Caution  lights  were  installed  on  the  bridge  thot  was  being  dismantled  ond  according  to 
the  operator  were  inoperotive  at  the  time  of  »he  Occident.  The  Occident  occurred  opproximately 
40  minutes  before  official  sunrise.  The  woter  depth  at  the  Occident  site  was  15-20  ft. 

3.0  NARRATIVE  DESCRIPTION  OF  ACCIDENT 

3.1  Pre-Accident 

The  owner/operator  of  the  involved  boot  and  the  passenger  hod  knov/n  eoch  other  for  o number 
of  years  and  had  been  fishing  together  many  times.  The  accident  area  was  o point  between 
the  launch  ramp  and  the  fishing  location.  Both  occupants  had  been  past  this  point  by  boat 
on  numerous  occasions  and  were  thoroughly  famillor  with  this  section  of  woterwoy.  The 
operator  had  been  on  vacation  since  April  23,  1975  and  hod  been  past  this  point  to  the  fishing 
locotion  seven  consecutive  days  up  until  fvVjy  5.  They  were  awore  of  the  fact  thot  the  bridge 
was  being  removed;  however,  the  operator  stoted  thot  the  location  of  obstructions  in  the 
vicinity  of  the  bridge  area  changed  from  day  to  doy  due  to  the  dismantling  process. 

On  the  doy  before  the  accident  {May  6,  1975),  the  operotor  (A)  contocted  the  passenger  (B) 
and  set  up  a fishing  trip  for  Moy  7.  (A)  called  the  locol  marine  weather  station  and  was 
briefed  on  the  forecasted  weather  conditions  for  May  7.  The  forecost  called  for  cleor  skies, 
calm  wir>d  and  air  temperature  in  the  upper  60's. 

A ond  B went  to  bed  prior  to  1 1 pm  on  Moy  6 and  got  up  ot  opproxi motel y 4 om  the  next 
morning  to  prepare  for  the  fishing  trip.  Both  men  bod  breolcfost  ond  A hooked  the  boot  troiler 
ro  iii>  outo  ond  drove  to  B's  bouse,  arriving  at  opproximately  5 om.  The  men  left  B's  house 
ot  opproxi motely  5:05  om  and  arrived  at  the  lounch  romp  25  miles  awoy  ot  opproximately 
5:35  am. 
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3.2  Accident 


The  boot  was  launched  and  the  fishing  equipment  stowed.  Th'  transom  droin  plug  was  installed 
just  before  launching  so  there  was  no  woter  in  the  boat  at  the  start  of  the  trip.  The  men  left 
the  launch  orea  and  headed  downstream  ot  approximately  5:40  am.  Gear  aboard  was  as  shown 
in  Figure  1 and  the  weather  as  in  Section  2.0.  It  wos  very  dark  and  the  only  way  that  A 
could  keep  himself  oriented  was  by  reference  to  street  lights  and  lighting  on  commercial 
buildings  on  the  east  bank  of  the  river.  There  wt-e  no  lights  on  the  west  side  of  the  river. 

The  river  made  a gradual  bend  to  the  left  from  the  bridge  site,  making  lights  on  the  east  bank 
visible  when  looking  straight  down  the  river  channel  from  the  bridge  site  (approxirrxitely  1 .5 
mile:^ , The  brilliance  of  these  lights  at  a distonce  of  1 .5  miles  was  not  sufficient  to  silhouette 
cn  oosrrjction  in  the  river  chonnel  - 

The  men  travelled  a distance  of  approximately  0.4  miles  at  on  esHmoted  speed  of  4-6  mph,  A 
spotted  a dork  object  dead  ahead  and  only  o few  yards  distarKe . Almost  simultaneously,  B 
spotted  the  object  and  yelled  to  A that  there  was  something  oheod.  A hostily  pulled  the 
shift  lever  toward  the  reverse  position.  As  the  shift  lever  passed  the  neutral  position.  It  hung 
momentarily  before  going  into  reverse . The  boot  impacted  the  object  bow  on  with  A still 
working  with  the  shift  lever.  He  was  not  sure  if  he  got  the  motor  into  full  reverse  before  the 
impact;  however,  after  impact,  he  noted  thct  the  shift  was  in  the  reverse  position.  On  impact 
A was  thrown  forward  into  the  steering  wheel  and  steering  wheel  console.  The  force  of  his 
body  ripped  the  coruole  loose  from  the  boot  hull  at  the  aft  erid,  swinging  the  wheel  and 
console  in  a clockwise  arc  approximately  30  degrees.  Movement  of  the  console  caused  the 
steering  coble  to  unwind  from  the  steering  wheel  drum  disabling  the  remote  steering.  8 was 
thrown  forward,  face  down  into  the  fishing  tockle  box  located  on  the  bench  seat  Immediately 
in  front  of  him.  The  plastic  windshield  was  broken  in  the  center  bottom  and  B thinks  he  broke 
It  with  his  hand  when  he  was  thrown  forward,  but  cannot  be  sure. 

Immediately  after  impoct,  A noticed  that  a large  amount  of  woter  was  coming  into  the 
bow  section.  He  could  not  see  where  the  water  wos  coming  in  because  of  darkness.  A moved 
to  the  stem  thinking  that  the  bow  would  come  up  enough  to  stop  the  ingress  of  water  Into  the 
bow.  The  woter  sopped  coming  in  ond  A directed  his  attenHon  to  B.  A asked  B if  he  was 
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hurt  and  B replied  thot  he  would  be  alright.  A could  tell  that  B was  injured  by  his  slumped 
position  over  the  bench  seat  and  the  confusion  and  non-awareness  detectable  in  his  speech. 

The  motor  was  In  reverse  and  still  running.  The  bow  was  pointed  downstream  with  the  reverse 
speed  about  equal  to  the  current,  so  the  boat  was  essentially  staying  In  place.  A put  the 
motor  in  forward  gear  and  started  back  to  the  launch  romp  sitting  astern  and  steering  the  boat 
by  the  motor  cover.  He  maintained  the  fastest  speed  at  which  he  could  control  the  steering. 
After  the  collision,  A estimated  that  50-60  gallons  of  water  came  into  the  boat  before  he  moved 
to  the  stern.  When  the  boat  came  to  the  laufKh  romp,  A v/as  afraid  if  he  stopped  the  boot  it 
would  sink,  so  he  drove  the  boat  up  on  the  concrete  launch  ramp.  Refer  to  Figure  2 for 
sketch  of  accident  area . Photograph  I and  2 show  the  location  of  the  bridge  at  the  time  of 
the  accident. 

3.3  Post  Accident 

B was  token  to  a local  hospital  by  ombulonce.  His  injuries  were  diognosed  to  be  o broken 
nose,  lacerations  of  the  forehead,  and  o bruised  right  wrist  ond  hand.  He  wos  treoted  and 
released.  On  the  afternoon  of  Moy  7,  he  wos  returned  to  the  hospital  becouse  of  brain 
hemorrhaging.  His  condition  was  then  diagnosed  os  brain  damage  which  caused  the  hemorrhage. 
A subsequent  blood  clot  in  the  brain  and  partial  paralysis  of  the  right  side  of  the  body. 

At  *he  time  of  the  accident  investigation,  he  had  undergone  two  head  operations.  He  appeared 
to  be  somewhot  physically  feeble  for  his  size  ond  build  ond  wos  not  very  alert  mentally. 
Although  his  wife  said  his  paralysis  hod  improved,  it  was  evident  thot  some  poralysis  still 
existed  in  his  right  side.  A was  not  injured  during  the  collision. 

It  is  reosonoble  to  assume  that  no  alcohol  wos  consumed  by  the  occupants  prior  to  the  accident. 
When  A wos  asked  indirectly  if  alcohol  had  been  consumed  the  night  before  the  Occident,  he 
voiced  on  almost  violent  opposition  to  drinking  olcohol . 


TIME  SEQUENCE 


4;00  0 .m  . - 


5:05  a .m  . - 
5:35  G . 71 . - 
5:40  o .m  . - 
5:50  a .m  . - 
5:50  - 5:51  a ,m . - 


6:15  c .rr . 


6:35  a ,m . - 


Men  arose  I’o  prepare  for  trip  . 

A arrived  at  B's  house  with  boot/troiler  . 

A and  B left  B's  house  for  launch  ramp. 

Arrived  at  launch  tamp. 

Left  launch  ramp  and  headed  downstream 
Boat  impacted  steel  struc/ure 

A moved  to  the  stern  to  stop  water  ingress  and  started  back  to 
launch  rano. 

Arrived  back  ct  launch  romp  and  got  in  automobile  to  transport  B 
to  hospital . 

Arrived  at  hospital . 
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4.0  FACTS  FROM  THE  BOAT  INSPECTION 

The  boar  was  o »6  ft  ’96V  model  Sea  Numph  of  welded  and  riveted  aluminum  construction. 
The  boot  wQs  powered  by  a 40  horsepowa.-  Johnson  outboard  motor.  A 4 horsepower  Mercury 
outboard  motor  was  installed  on  the  transom,  starboard  side  for  trolling. 

The  boat  v/as  a typical  $emi-v  bottom  cpen  boat  used  almost  exclusively  for  fishing. 

A 1/4  inch  plywood  homemade  bow  cover  hod  been  instolled  by  the  owner.  The  cover 
extended  opproximotely  one-fourth  the  length  of  the  boot  aft.  A 1/16  inch  thick  plastic 
windshield  and  a 1/4  inch  plywood  sun  roof  hod  also  been  Installed  by  the  owner.  A 
trolling  motor  mount  had  been  installed  on  the  transom  starboard  side. 

Damage  caused  by  the  collision  was  as  follows; 

• Large  dent  in  areo  at  the  stem  midpoint 

• Large  hole  in  bow  starboard  side 

• Steering  console  torn  loose  from  boat  hull  at  oft  end 

• Plexiglass  windshield  broken  ot  center  bortom 

The  flotation  material  consisted  of  a styrofoom  block  instolled  under  the  three  oft  sects  ot  the 
time  of  manufacture. 

There  was  an  open  space  under  the  bow  seat  but  no  evidence  could  be  found  that  flototion 
materiol  had  been  installed  in  that  location  (which  is  not  unusual  for  that  age  boat).  Refer  to 
Photogrophs  1-4  for  boat  details. 
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5.0  PSYCHOLOGICAL  AND  HUMAN  FACTORS 


The  operator  stated  several  times  during  the  interview  t^'ot  he  felt  somew^xj^  r*jpo:e>tble  for 
‘he  accident,  but  could  not  recall  anything  specific  that  he  should  have  done  differently,  it 
is  very  likely  that  he  knew  he  was  going  too  fast  ^or  existing  conditions,  but  would  not  admit 
this  even  to  himself.  He  was  thoroughly  familiar  with  the  accident  orea;  therefore,  the  un- 
iighted  obstruction  wos  probably  sufficient  justification  for  him  to  feel  that  this  was  the  sole 
cause  of  the  accident. 

No  doubt  the  homemade  plastic  windshield  restricted  the  operator's  forward  visibility, 
vVhether  or  not  this  fact  contributed  to  the  accident  is  unknown. 

6,0  PROBABLE  CAUSE  OF  ACCIDENT 

The  'oilowing  items  are  most  likely  the  rr.ojor  factors  in  causing  this  accident. 

• The  unlighted  obstruction  v/os  certoiniy  a fTKjjor  factor  in  this  Occident. 

The  operator  stated  thot  Coast  Guord  fjcrsonnel  on  duty  at  »he  time  of  the 
accident  verified  that  the  coution  lights  on  the  bridge  were  inoperative  ot 
the  time  of  the  accident. 

• The  boat  wos  probobly  trovelling  too  fost  for  existing  conditions.  The  operotor 
stated  that  the  speed  was  4-6  mph;  however,  on  exomi notion  of  the  bow 
damage  coused  by  the  impact  ond  calculations  os  to  the  proboble  impact  velocity, 
it  is  assumed  that  the  boat  speed  wos  ot  least  15  mph.  Refer  to  Appendix  A for 
calculations. 

e There  v/as  no  spotlight  on  board.  The  operator  was  confident  he  could  avo'd 

obstructions  without  a light  since  he  was  thoroughly  fomMiar  with  the  oreo  . 

e The  olexiglass  windshield  thot  had  been  installed  oy  the  operator  probob'y 

impoired  forwC."i  .visibility. 
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II  IIFT 


7,0  DYNAMICS/ANALYSIS  OF  THE  ACCIDENT 

The  following  is  presenfed,  based  on  the  narrotive,  the  boat  load  distribution,  end  knowledge 
of  the  boat  characterisii!.:  ' 

From  the  load  distribution,  it  can  be  assumed  that  the  boat  was  running  essentially  transversely 
level  with  a positive  trim  angle  of  approximately  7 degrees.  This  running  angle  would  allow 
adequate  forward  visibility  from  the  helm  under  normal  lighting  conditions.  Forward  visibility 
was  restricted  only  by  the  windshield  a.nd  darkness. 

The  boat  impacted  the  obstruction  bow  on  and  there  wos  evidence  that  the  occupants  were 
thrown  forword  parallel  with  the  longitudinal  axis  of  the  boat.  Therefore,  it  is  assumed  that 
the  boat  remained  transversely  level  during  and  after  the  impact. 

The  operator  stated  that  he  may  have  tried  to  turn  the  boat  to  starboard  to  avoid  the  obstruction. 
The  steering  wheel  was  located  at  knee  level  to  the  seated  operator  which  required  steering 
contro'  to  be  accomplished  by  grasping  the  steering  wheel  on  the  top  portion.  The  operator's 
right  hand  was  on  the  gear  shift  at  the  time  of  impact.  Due  to  the  location  of  the  steering 
wheel,  it  is  reasonable  to  assume  that  a collision  avoidance  maneuver  requiring  a turn  of 
over  15-20  degrees  could  not  be  accomplished  with  one  hand. 
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1 75  !b  Passenger 


APPENDIX  A - PROBABLE  IMPACT  VELOCITY 


Es^^imo^ion  of  Relative  Velocity  ot  Impoct 

The  amount  of  damage  done  to  the  boat  structure  by  the  impact  appears  to  be  far  greater  than 
what  experience  tells  us  con  be  done  by  the  relatively  low  velocity  reported  by  the  owner/ 
operator.  This  damage  consists  of  the  bow  structure  being  collopsed  and  crushed  back  to  a 
perfTKinent  set  of  some  8-10  in.  and  a railroad  tie  piercing  the  front  side  of  the  hull  about 
three  feet  aft  of  the  bow . 

For  purposes  of  estimating  velocity,  it  will  be  ossumed  that  the  primory  impact  was  bow-on  and 
that  the  boat  then  swung  so  that  the  curved  front  side  skin  of  the  boat  hit  the  jutting  railroad 
tie  at  right  angles  so  that  puncture  of  the  skin  was  possible.  Photographs  of  the  domaged  bow 
indicate  that  its  impact  must  have  been  nearly  bow-on  since  the  ensuing  struchjral  crushing 
is  roughly  symmetrical  on  either  side  of  the  centerline  of  the  boat.  If  the  initial  impact  were 
with  the  tie, this  would  absorb  some  of  the  kinetic  energy  of  the  boot  so  that  the  velocity  at 
impact  calculated  below  would  be  on  the  low  side. 

In  order  to  estimate  the  speed  of  the  boot  at  impact,  we  will  estimate  the  kinetic  energy  of 
the  boat  and  its  fixed  contents  and  equate  this  to  an  estimate  of  the  amount  of  energy  necessary 
to  do  the  observed  structural  crushing  of  the  bow  of  the  boat.  From  this  equality,  the  velocity 
as  the  only  unknown  can  be  determined. 

Kinetic  Energy  of  Boot  end  Fixed  Contents 

The  boat  has  been  estimated  to  v/eigh  about  400  lb.  The  fixed  equipment,  including  motor  at 
140  lb,  and  fuel  at  90  lb,  is  estimated  to  weigh  no  more  than  another  400  lb.  Note  that  the 
operator  and  passenger  are  not  included  in  this  calculation  of  kinetic  energy  since  their  con- 
tribution will  be  towards  a secondary  impact,  when  they  are  slammed  forword  into  the  interior 
boat  structure,  rather  than  to  damage  done  in  the  primary  Impact. 

^ (1/2)  MV^  = (400  * 400) VV  2 X g 

= 800  V^/ (2  X 32 .2)  = 12.422  V^ 
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Energy  Absorbed  In  Crushing  Of  The  Bow 


This  esfimote  will  be  made  by  firsf  estimafing  fhe  force  necessary  to  cause  the  hull  aluminum  to 
0-  .'s'"  into  0 permanent  set  condition  ond  then  multiply  this  by  the  distance  thot  the  bow  hos 
been  crushed  in.  Here  we  ore  faced  w'ith  making  reasonoble  estimates  os  to  the  olloy,  909e, 
ond  temper  of  the  metal  plus  the  geometry  of  the  bow  prior  to  the  crushing. 

The  boot  was  I5'9"  long,  6'  1/2"  wide  and  2'  deep.  Then  toking  the  weight  of  400  pounds 
and  spreading  it  over  the  surface  to  be  covered,  and  toking  into  consideration  the  concentrated 
weights  due  to  the  bow  casting,  the  gunnels,  stringers,  and  motor  mounting  structure,  we  find 
t^>at  fi-is  v/eight  corresponds  closely  to  the  standard  oluminum  alloy  gage  of  0.072"  . This  is 
a gage  that  could  well  be  used  for  a quality  aluminum  boat.  The  next  standard  gage  higher 
0.081"  is  too  thick  for  the  type  of  forming  done  in  skinning  a boat.  The  next  lower  gage  of 
0.063"  is  a possibility,  but  if  this  is  the  cose,  the  weight  estimate  for  the  boot  of  400  lb  is 
too  high . 

In  order  to  collopse  the  bow  sufficienf  force  must  be  applied  to  couse  permonent  yielding  of 
the  aluminum  over  on  oreo  of  a curved  triongle  some  8 in.  on  a side.  See  sketch  below. 


The  area  of  metal  involved  would  be  approximately  3 x 8 x 0.072  = 1 .728  in^ 

The  depth  of  collapse  is  estimoted  as  ot  least  8 in. 

The  strength  of  the  aluminum  is  the  next  thing  to  try  to  determine.  Normolly,  we  would  feel 
that  alloy  5052  would  be  used  due  to  its  ready  availability,  weldobility,  and  excellent 
corrosion  resistance  to  marine  atmospheres.  However,  the  boot  shows  definite  evidence  of 
structural  riveting  which  could  be  an  indication  that  it  is  fabricated  from  a heat  treatoble 
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alloy  such  os  clad  6061-T6.  If  this  latter  alloy  were  used,  the  minimum  yield  strength  of  the 
material  would  be  35,000  psi . If  ally  5052  were  used,  the  minimum  yield  strength  would 
depend  upon  the  lomoer  of  the  moteriai . The  relatively  gentle  curves  indicated  by  the  photo- 
graphs of  the  boat  would  inci-ate  that  it  could  be  formed  out  of  H36  three-quarter  hard  moteriai 
which  has  c minimum  yield  strength  ot  2?, 000  psi.  However,  it  is  more  likely  that  H34  half 
hard  material,  which  is  common  in  the  boat  building  industry,  were  used  which  has  a minimum 
yield  strength  of  20,000  psi . It  is  possible  but  not  so  likely  that  H32  quorter  hard  material 
were  used  in  which  case  the  minimum  yield  strength  would  be  as  low  as  16,000  psi.  A boat 
builder  would  normally  only  use  H32  if  rather  extensive  stretching  or  forming  were  involved. 

To  be  somewhat  on  the  conservative  side,  we  will  use  the  16,000  psi  figure  so  that  the  energy 
absorbed  in  crushing  the  bow  of  the  boat  would  have  been  approximately: 

1 .728  in^  X 16,000  Ib/in^  x 8 in/12  in/ft  = 18,432  ft-lb 

Estimation  of  Velocity  Based  Upon  Above  Assumptions  And  Numbers 

Equating  kinetic  energy  to  energy  absorbed,  we  find: 

12.422  = 18,432  ft/lb 

= 18,432/12,422  = 1484  ft^/sec^ 

V = 33 .52  ft/sec  = 26  mph 

Accurocy  Of  The  Above  Estimote 

If  the  obove  is  on  the  low  side,  it  could  be  due  to  our  choice  of  o low  strength  alloy  where  a 
higher  strength  one  was  actually  used.  This  could  raise  the  velocity  by  the  square  root  of  the 
relative  yield  strength  of  35,000  vs  16,000  psi  or  up  to  a velocity  of  38  mph. 

If  the  gage  of  the  metal  were  lower,  say,  down  to  0.052  in.  thickness,  this  would  be  two 
standard  gages  lower  than  our  initiol  estimate , the  velocity  would  go  down  to  somewhot  above 
22  mph . 
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ACCIDENT  INVESTIGATION  REPORT 

Dafe  of  InvesHgotion:  22  July  1975 
Dofe  of  Accidenf:  5 July  1975 

InvesHgorion:  Collision  No.  75-04 


SUMMARY  - WYLE  ACCIDENT  NO.  75-327 

At  2145  on  o relatively  clear  but  moonless  night,  a family  and  friends  aboard  o 31  ft  cruis- 
ing powerboat  were  returning  to  their  home  port  ofter  a four  hour  evening  cruise.  The  owner/ 
operator,  who  wos  quite  familiar  with  the  configuration  of  the  oids  to  navigation  in  the  harbor 
entrance,  misjudged  hij  distance  off  »hof«,  couldn’t  locate  one  of  the  flashing  lights,  ond  while 
searching  for  it,  ran  his  boat  up  onto  the  end  of  o breakwater.  The  boot  come  to  rest  atop  of 
the  brealcwater  about  10  ft  from  the  light  that  he  never  sow. 

No  one  wos  injured  and  the  boat  wos  pulled  off  of  the  breakwoter  within  hours  ofter  the  Occident. 


1 .0  BOAT  OCCUPANT  DATA 


Formal 

Swimming  Booting  Booting  PFD's 


lex 

•Age 
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No 
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60 
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Con  swim 

some 

No 
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60 
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yes,  with 

No 

Yes 

parents 


•■'■‘-'f  operator  of  the  boot  hod  been  booting  oil  of  his  life  in  the  oreo  of  the  accident. 

•t  -w.ifcd  his  present  21  ft  powerboot  for  three  years  and  prior  to  thot,  owned  o similar 
sized  powerboat.  Owner  modifications  to  the  boot  were  expertly  mode  with  accessibility  and 
maintair*obility  in  mind.  In  general,  the  boot  hod  been  meticulously  cored  for  ond  was  in 
showroom  condition. 

It  wos  evident  that  the  owner  was  sofety  conscious  ond  experienced.  For  instance/  he  hod  modi- 
fied his  codcpit  lozerette  with  hooks  thot  ollowed  him  to  hong  all  lines,  fenders,  spore  anchors, 
ond  spore  ports  such  os  shockles  oround  the  perimeter  of  the  hotch  in  such  o woy  that  they  were 
instantly  available  ond  wouldn't  foul  each  other. 

He  is  on  estobllshed  business  men  in  the  community  in  which  he  does  his  booting  ond  is  known 
os  o "non-drinker ." 

Other  occuponts  of  the  boot  included  the  owner/ operator's  wife,  another  couple,  a 20  yeor 
old  girl,  ond  two  ten  year  old  children,  one  of  which  wos  osleep  in  the  forward  berth  at 
the  time  of  the  accident. 

2.0  ENVIRONMENT 

The  night  of  the  accident  was  very  dark.  It  wos  partly  cloudy  with  no  moon.  The  temperature 
was  73  degrees,  the  wind  wos  blowing  at  obout  7 mph,  ond  the  seos  were  calm.  Storms  were 
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forecast  for  later  thot  night,  and,  in  fact,  just  offer  the  accident  the  winds  begon  to  build. 
However,  the  storms  never  materiolized . 

Severol  other  boots  were  in  the  immediate  oreo.  The  operator  of  one  of  the  boots  cloimed 
that  he  trocked  this  boat  right  into  the  breakwoll,  knowing  that  the  boot  would  hit  it. 

The  harbor  was  marked  by  four  lighted  oids-to-navigotion  that  could  be  easily  seen  if  bock- 
ground  clutter  were  not  present.  However,  fishermen  with  lanterris  were  on  the  breakwalls, 
o lighted  municipol  parking  lot  and  a well-lighted  morino  were  in  the  bockground.  This 
created  a clutter  of  multi-colored  lights  which  mode  it  difficult  to  distinguish  the  flashing 
lights  of  the  novigotionol  aids. 

3.0  inIARRATIVE  of  the  accident 

The  following  norrative  wos  formulated  from  on  interview  with  the  owner/operotor,  the  Coast 
Guard  Officer  that  rescued  the  occuponts  ond  the  boot,  ond  the  monoger  of  the  boot  yard 
that  is  repoiring  the  boot. 


3.1  Pre-Accident 

The  owner  slept  until  1 130  wfiich  is  his  normol  habit  since  he  operates  o store  that  opens 
at  noon.  He  tended  the  store  until  1700,  at  which  time  he  closed  the  store,  went  home, 
picked  up  his  family,  went  to  a locol  restaurant  for  dinner,  and  went  to  the  boot.  The  other 
guests  convened  ot  the  boat  ond  they  deported  for  their  evening  ride  ot  about  1830.  They 
cleared  the  harbor  ond  proceeded  west  along  the  shore  tc  the  next  horbor  inlet,  a distance  of 
about  15  miles . They  entered  the  ho.'bor  ord  cruised  up  the  smoll  river  os  for  as  o boat  of 
their  size  could  go,  turned  Ground,  ond  cru’tzd  bock  out  into  Loke  Michigan.  By  this  time 
it  wos  dork.  The  owner  opened  up  both  windshields  to  their  wide  open  position.  He  always 
did  that  while  rravelling  at  night  to  increase  his  visibility.  He  proceedec^  cost  on  the 
opp« oxirTKite  reciprocal  of  the  course  he  hod  mode  eorlier  thot  evening.  The  boat  was  running 
on  plone  with  both  engines  turning  2300  rpm.  The  night  wos  dork,  but  the  woter  was  relatively 
flot  since  there  was  on  off-shore  breeze.  In  oil,  it  wos  c very  pleasant  night  for  booting. 
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upon  Qpprooching  fh«  borbof  area,  the  owner/operotor  slowed  hts  engines  to  1500  rpm.  The 

dropped  off  plone  ond  proceeded  at  about  6 to  7 mph.  The  owner,  fomi  liar  with  the  harbor, 
decided  to  enter  it  from  the  west  instead  of  entering  it  through  the  channel  marked  by  the 

0(\ ^tde  ond  o flashing  light  on  the  other.  The  way  that  the  operator  chose  to 
telU-fne  Kjrb..»r  is  not  wrong,  nor  is  it  unusuoi,  since  there  are  two  openings  in  the  breokwolls. 

In  order  to  enter  the  horbor  from  ?he  way  he  chose,  one  must  locate  the  fleshing  white  light  on  the 
west  end  of  the  brealrwalf  and  proceed  into  fbe  Inner  harbor  on  a path  between  the  white  light  and 
the  shore. 

the evn»>^c^erotor  attemoted  ‘o  locate  the  white  light  from  his  position  ct  the  helm  inside  the 
He  couldn't'.  He  mentoMy  computed  his  distance  off  shore  ond  thought  thot  his 
iecd  him  between  the  white  light  ond  shore.  He  tpen  locoted  the  red  fleshing  light 
on  the  end  of  the  breokwcll  and  continued  to  seorch  for  the  flashing  white  light  on  the  neor 
end  of  the  breokv/aii.  Ht  told  his  possengers  to  look  for  it.  The  time  was  2145.  He  wos 
in  the  middle  of  attempting  to  explain  the  siruotlon  to  a femolu  guest  stonding  beside  him,  ond 
his  wi*  standing  on  the  other  side  of  the  female  guest,  when  he  sow  a cement  structure  about 
X feet  it  front  of  him.  At  thot  instont,  the  mole  guest,  who  was  sith’ng  on  the  foredeck, 
jumped  up  ord  waved  his  arms  in  such  o way  os  to  tell  the  operator  to  turn  to  the  right.  The 
owner/ operator  spun  the  wheel  sharply  to  the  right,  but  it  was  too  lote. 

3.2  Accident 


The  boat  ran  up  onto  the  slanted  end  of  the  bredcwall  ond  come  to  rest  in  a bow  up  attitude.  It 
then  listed  to  starboard  until  its  storboord  chine  contocted  a lorge  rock  just  under  the  woter  ot 
the  end  the  breckwoil.  The  si'ding  door  In  the  cabin  rolled  shut  due  to  the  force  of  gravity. 
The  owne*’  ottempted  to  open  it,  but  couldn't.  He  then  shut  down  the  engines  ond  instructed 
everyone  to  exit  the  boot  through  the  forward  hatch  and  climb  ro  sofety  on' the  breokwall.  The 
people  on  the  foredeck  climbed  down  to  the  breckwoil.  He  colled  the  Coost  Guard  on  his  VHP 
.radiotelephone,  ond,  after  communicotmg  with  the.m,  exited  the  boot.  Upon  exiting  the  boot, 
he  found  thot  the  boot  wos  only  obout  10  feet  owoy  from  the  white  fioshing  oid-to-novigoHon 
thot  he  hod  been  seorching  for. 
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He  quickly  surveyed  the  boat,  found  that  the  starboard  aft  '.v^rner  of  the  cockpit  was  only 
inches  above  the  water  and  decided  to  tie  the  boat  to  the  lighthouse  to  prevent  it  from  sliding 
back  into  the  water.  The  Coast  Guard  came  and  took  everyone  aboard  thei.r  boat  except  the 
owner/ope  rotor  who  said  that  he  wouldn't  leave  his  boat  alone  at  night  for  fear  that  scavengers 
would  surely  strip  it  by  morning.  He  requested  that  the  Coast  Guard  find  some  way  to  get  the 
boat  off  of  the  breakwoll  before  the  water  got  rough  due  to  the  storms  that  were  supposed  to 
pass  through  later  that  night. 


3.3  Post  Accident 

The  Coast  Guard  personnel  took  everyone  but  the  owner  ashore.  The  c.vner  boarded  his  boat 
and  plugged  up  the  cockpit  scuppers  to  attempt  to  keep  as  much  water  as  possible  out  of  the 
cocKpit.  He  then  surveyed  his  running  gear  and  found  that  the  port  propeller  was  out  of  the 
water  and  appeared  to  be  undamaged.  He  started  the  starboard  engine  and  attempted  to  back 
the  boat  off.  It  wouldn't  budge . However,  he  nc'ced  no  vibrations  and  assumed  that  the 
starboard  running  gear  was  undamaged.  He  waited  for  help. 

The  Coast  Guard  returned  several  times  and  finally  came  out  with  two  boats  with  the  intention 
of  pulling  the  stricken  vessel  off  of  the  breakwoll . Bridles  were  wrapped  around  the  b-  it  in 
two  directions.  One  rescue  boat  wos  positioned  directly  aft  of  the  stricken  vessel  while  the 
other  was  positioned  at  90  degrees  to  port.  The  boat  on  the  beam  pulled  first  which  righted 
the  stricken  vessel,  then  the  other  rescue  boat  pulled  it  off  of  the  breakwoll . While  backing 
off  of  the  breakwoll,  both  propellers  were  damaged  as  were  the  rudders,  one  rudder  stuffing 
box,  the  shafts  and  the  struts.  The  owner,  who  was  on  board  v/ith  one  Coast  Guardsman, 
checked  for  leaks  and  found  that  the  port  strut  bolts  had  been  pulled  out.  Water  was  entering 
through  the  strut  bolt  holes.  The  owner  got  some  towels,  placed  them  over  the  strut  area  and 
request ,'d  that  the  Coast  Guardsman  stand  on  the  towel . He  did  and  the  leak  stopped.  The 
boat  was  towed  to  a local  maritn,  where  arrangements  had  been  maae  for  Immediate  hauling. 
It  was  now  approximately  0600. 

The  owner/operator  had  nothing  but  praise  for  the  Coast  Guard.  They  were  on  the  scene 
within  minutes  after  the  distress  call  and  the  ingenious  boat  resci'i.  operation  was  considered 
to  be  uoove  and  beyand  the  coll  of  duty. 
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4.0  FACTS  FP.OM  THE  BOAT  INSPECTION 


The  1972  boat  was  a well  designed  and  built  Fiberglass  powerboat.  Designed  as  a sports  cruiser 
with  deep-v  hull,  it  had  sleeping  accommodations  for  six,  a galley,  dinette,  head,  and  solon 
area.  The  control  station  was  located  in  the  salon  on  the  port  main  bulkhead.  A fishing  cockpit 
was  oft,  accessible  through  a sliding  glass  door.  A flying  bridge  was  not  instolled.  The  hull 
■voD  hard  chined  and  of  warped  plane  configuration  with  a deep  forefoot  and  very  shallow  vee 
bottom  aft.  The  boat  was  powered  with  twin  inboard  gas  engines  with  470  combined  horsepower. 
AAanufacturer's  literature  shows  the  length  to  be  31*  0",  beam  IT  3-1/8",  draft  27- VA”,  and 
the  displacement  1 1 ,000  pounds. 

Most  of  the  damage  was  in  the  process  of  being  repaired  wken  the  boat  was  inspected.  A one 
foot  sr  .(on  of  the  stem  just  below  the  waterline  was  damogod.  The  fiberglass  lominate  wos 
crushed,  but  did  not  open  up.  The  crushed  material  had  been  ground  away  and  a patch  had 
been  installed.  Several  nicks  and  scratches  had  been  ground  down  on  the  hull  bottom  ond 
chine,  and  were  awaiting  patches.  The  shafts  had  been  pulled,  new  struts,  propellers  and 
one  new  rudder  and  stuffing  box  obtained.  Hull  damage  around  the  port  strut  ond  rudder 
stuffing  box  had  been  repoired. 

The  boat  sustained  surprisingly  little  damage.  This  may  be  due  to  the  rugged  hull  construction 
techniques  used  by  this  manufacturer. 

5.0  PSYCHOLOGICAL  AND  HUMAN  FACTORS 

This  seems  to  be  a case  of  operator  disorientation  as  well  os  questionable  effectiveness  of  our 
present  aids-to-navigation  system. 

First,  the  operator  mentally  positioned  himself  several  hundred  feet  closer  to  shore  than  he 
actually  was.  With  this  in  mind,  it  is  possible  that  he  was  visually  seorching  in  the  wrong 
direction  for  the  white  Flashing  lighi  marking  the  near  end  of  the  breakwoll . Considering 
rtiat  there  were  so  many  lights  in  the  background,  it  would  have  been  quite  difficult  for  the 
operator  and  his  guests  who  were  also  seorching  for  the  light,  probably  in  the  direction  that  the 
operator  was  looking,  to  see  the  light  which  flashes  for  a one  second  intervol  every  four  seconds. 

When  he  was  very  close  to  the  lighi,  the  operator  couldn't  see  it  because  of  the  long  overhang 
of  the  cabin  top.  The  liqhr  was  above  him.  This  does  not  explain  why  the  two  people  on  the 
foredeck  didn't  see  it, 
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During  the  first  phone  call  to  the  owner,  his  brother  wos  contacted  and  said  that  the  light  was 
out.  In  fact,  he  said  that  it.  was  out  for  several  minutes  after  the  boat  hit  the  brealcwall . It 
then  resumed  its  norma!  flashing  pattern.  His  brother  was  not  on  board  at  the  time.  Later, 
when  the  operator  was  contacted  by  phone,  he  said  that  the  flashing  light  was  aligned  wiMi 
the  light  house  and,  therefore,  was  not  visible.  However,  during  the  interview,  he  drew 
his  probable  course  on  a chart  as  well  as  the  one  he  thought  that  he  was  on.  No  mention  was 
made  of  the  alignment  problem  and  the  courses  were  not  drawn  parallel  to  a line  through  the 
two  lights.  Apparently,  he  had  been  thinking  about  the  accident  situation  and  discounted  the 
possibilities  that  the  light  was  out  or  placed  in  o position  where  it  could  be  obscured  by  the 
lighthouse.  He  had  realized  that  he  was  at  fault,  not  the  light,  and  admitted  to  having  made 
a judgment  error  concerning  his  distance  off  shore. 

But  in  defense  of  the  operator,  as  well  as  the  many  others  who  have  made  navigatioiKil  errors 
while  entering  inlets,  the  present  floshing  olds  to  novigation  do  tend  to  blend  Into  the  brightly 
lit  harbor  backgrounds  found  at  most  of  the  inlets  making  the  identification  of  the  aids  to 
navigation  quite  difficult,  if  not  sometimes  impossible.  This  will  be  discussed  further  in 
Section  7.0, 

It  is  interesting  to  note  that  the  bow  watch  motioned  to  the  operotor  to  turn  right.  He  responded 
by  spinning  the  wheel  to  starboard.  But  he  was  going  slow.  That  boat  manufacturer  Instolls 
very  smell  rudders,  which  work  well  ut  high  speed  when  the  propellers  ore  thrusting  plenty  of 
water  post  them,  but  are  relatively  ineffective  at  displacement  speeds.  If  the  operator 
would  hove  known  that  and  would  have  pulled  the  shift  levers  into  reverse  and  advanced  the 
throttles  instead  of  attempting  to  turn,  the  collision  could  have  possibly  been  avoided  and 
probably,  even  if  the  boot  would  have  hit  the  breokwall,  the  damage  would  hove  been  less. 
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6.0  PROBABLE  CAUSE  OF  THE  COLLISION 


The  operat-or  misjudged  his  position,  thinking  that  he  was  several  hundred  feet  closer  to  shore 
than  he  actually  was.  Iristend  of  stopping  when  he  couldn't  locate  the  light  that  marked  the 
near  end  of  a concrete  breakwall,  he  continued  towards  the  harbor  and  ultimately  collided 
ith  fhe  end  of  the  breakwall . 

7.0  DYNAMICS/ANALYSIS  OF  THE  ACCIDENT 

In  order  to  ovoid  this  type  of  accident,  boat  operotors  should  be  taught  to  stop  whenever  the 
perceived  situotion  is  not  totally  cleor  and  understondoble.  In  this  case  the  collision  could  have 
ecsil;'  been  avoided  by  utilizing  such  a technique. 

Additionally,  harbor  charts  should  show  a picture  or  sketch  of  what  the  light  configurotions 
vhould  look  like  when  approached  from  the  proper  angle.  The  "Yachtsmen's  Guide  to  the 
Bahamas"  has  used  this  technique  for  years  with  great  success  (see  Figure  2). 

Thought  should  olso  be  given  to  moking  a study  of  the  odequocy  of  the  present  system  of 
lighted  aid$-to*navigotion.  Perhaps  background  clutter  has  become  so  dense  that  our  aids  are 
no  longer  adequate. 

The  marifKi  marxiger,  also  a licensed  charter  fishing  captain,  said  thot  many  boaters  on  the 
east  side  of  Lake  Michigan  run  upon  the  south  breakwaiis  because  they  locate  the  main  white 
light  that  marks  the  outer  port  side  of  the  inlet,  then  look  for  a red  light  to  storboord.  If  they 
are  opprooching  from  the  sooth,  the  red  light  is  aligned  with  the  white  light  and  is  not  seen 
because  they  aren't  looking  for  it  there.  The  second  red  light  is  spatted  and  assumed  to  be 
the  one  marking  the  end  of  starboard  breokwoil . They  proceed  towards  a spot  between  the 
two  lights  and  hit  the  breakwall . (See  F’gure  3.)  This  type  of  accident  con  be  av«ded  by 
making  the  outer  red  light  significantly  different  in  appeorance  from  the  inner  red  light. 

Suggestions  have  been  mode  concerning  the  use  o'  high  intensity  quick  flashing  lights  similar 
to  those  used  to  mark  airport  runways  and  aircraft  at  night , If  the  first  two  lighted  aids  ot 
each  inlet  were  of  this  type,  they  moy  provide  a mere  visible  target  to  shoot  for.  This  accident 
might  hove  been  avoided  c>s  well  as  at  least  half  a dozen  «ini  lor  ones  that  were  reported  this 
year  if  the  operator  hod  been  sure  of  his  position  relative  to  the  entrance  of  fhe  inlet. 
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TABLE  I.  time  LINE  OF  EVENTS  IN  THE  ACCIDENT 
Arose  and  worked  around  house  (1000) 


JJ  Wcked  up  boaf  (1630) 


2300 


2400 


Launched  boat  and  ran  it  up  and  down  river  (1800) 


X Stopped  for  dinner  (2030) 


Took  son  out  in  boat  (2130) 
Took  son  home  (2200) 


Bridge  tender  heord  "bong"  (2230) 

Bridge  tender  heard  "help"  (2235) 

Bridge  tender  found  wreckage  Q238) 

Called  Coost  Guard  (2240) 

Fishermen  boarded  boot  ond  administered  first  aid  (2245) 


Coast  Guard  arrived  on  scene  (2305) 

Victim  placed  in  ambulance  and  token  to  hospital  (2315) 


' \ 
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Figure  2.  Example  of  Sketch  (or  Phonograph)  Technique  to  Show  ConflguroHon 
of  Prominenf  Londmorks  when  Entering  Inlets  or  Harbors 
(from  "Yachtsman's  Guide  to  the  Bohamos") 


ACCIDENT  INVESHGATION  REPORT 

Dates  of  InvestfgoHon:  21  & 22  July  1975 
Dote  of  Acddent;  16  July  1975 

frivesfigotion:  Collision  No.  75-05 

SUMMARY  - WYLE  ACCIDENT  NO.  75-359 

Two  soilboots,  o 30  f t cruising  soiiboot  and  o 12  ft  doy  soiler,  were  soiling  to  windwwd  on 
opposite  todcs  on  o small  lake.  They  were  on  collision  courses.  Neilher  operator  sow  the 
other  boot  becouse  their  soils  were  obscuring  their  view.  They  ultimately  collided  with  eoch 
other. 

The  weother  was  clear,  the  wind  was  bride.  In  general,  it  was  a perfect  doy  for  o smi. 

The  30  ft  boot  on  <torboord  tack  hit  the  12  ft  boot  braoekide  and  roptized  the  12  ft  boot. 

The  operator  of  the  12  ft  boat  sustained  a mirtor  focial  loceraHon.  His  boot  sustained  some 
fibergloss  damage,  a frayed  shroud  msd  a bent  most.  The  30  ft  sailboat  sustained  minor 
gelcoot  scratches. 
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1 .0  BO>^r  CXCUPANT  DATA 


30  ft  Soilboot 


Fivmol 


Operator/ 

Passenger 

Sex 

Age 

Weight 

Swimming 

Ability 

Boating 

Experience 

Boating 

Ir^structions 

PFD's 

Worn 

Operator 

F 

28 

135 

Fair  to  good 

Over  500  hrs 

C.G.Aux 

No 

Passenger 

M 

28 

150 

Excellent 

Over  500  hrs 

C.G.Aux 

No 

This  couple  are  married  and  hove  no  children.  He  mr.toges  o large  tire  and  appliance  store  and 
she  teaches  school . They  live  in  a nice  house  in  an  upper  middle  class  section  of  town.  He  has 
owned  sailboats  for  many  yeon.  He  also  hod  much  powerboat  experience,  including  boot 
handling  experience  during  his  four  year  hitch  in  the  Coast  Guard.  She  is  a recent  convert 
fr^  powerboating  with  her  parents . She  hos  been  soiling  for  two  years.  They  both  entered  the 
C.G.  Auxiliary  boating  safety  course  but  never  completed  it.  It  was  aimed  at  powerboots  and 
they  tost  interest. 


12  tt  Sailboat 

Swimming 

Booting 

Formal 

Boating 

PFD's 

Operator 

Sex 

Weight 

Ability 

Experience 

Instructiors 

Worn 

Operator 

M 

15 

155 

Excellent, 
holds  junior 
lifesaving 
certificate 

5 yrs  • 
mostly 
sailing 

No 

No 

The  operator  was  a very  nice  young  man  from  an  upper  middle  class  fomily.  He  wos  intelligent 
and  very  co'-cperative . His  grartdfother  owns  a lorge  racer-cruiser  type  sailboat  and  campaigns 
•t  in  many  of  the  Great  Lakes  roces.  This  operator  works  as  foredeck  crew  for  his  grondfether 
und  cbviously  loves  to  soil . He  wos  knowledgabi*  of  the  boot,  its  ports,  soiling,  end  appeored 
to  know  tr>e  rules  ^ the  rood. 


2.0  ENVIRONMENT 

The  day  was  sunny,  the  temperature  wos  In  the  80's,  the  wind  was  out  of  the  southwest  at  about 
15  mph  ond  there  wos  about  a 6 inch  chop  0!>  the  smoll  lake  just  inside  the  inlet  to  Loi»  Michigon. 
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S«v«ral  oHt«r  boots  were  m the  immediate  vicinity,  in  fact  one  other  12  ft  boot  just  missed 
colliding  with  the  30  ft  boot. 


3.0  NARRATIVE  OF  THE  ACCIDENT 

The  following  norrotive  wos  formulated  from  interviews  with  the  operator  of  the  1 2 ft  sailboat, 
the  operator  ond  passenger  of  the  30  ft  soiiboot,  and  the  local  Coast  Guord  representative. 

3 . 1 Fre-Accident 

3.1.1  30  ft  Soiiboot 

Use  operator  got  up  late  becousc  it  wos  her  day  off.  She  did  some  furniture  refinishtng  around 
the  house  while  she  wotted  for  her  husband  to  return  from  work.  He  worked  from  0600  to  1200 
thot  doy.  They  ole  lunch,  <fd  some  errorsds  and  arrived  ef  the  boot  ot  dbout  1430  in  the  ofter- 
noon . Tlmy  cieored  the  marina  entrance  urtder  power,  shut  off  the  engirte  ond  begon  to  tack 
down  the  lokc  towards  the  inlet  (or  outlet}  to  loke  Michigmi.  They  only  hove  two  soils,  a 
meinsoil  and  o 130  percent  overlapping  genos.  When  they  ore  close  hauled,  the  genoa  is 
sheeted  inside  the  life  lines  or<d  sweeps  the  deck.  There  is  no  woy  of  seeing  forvrord  under  the 
gonoo*  The  operator  wos  seoted  to  porr,  her  husbond  to  starboard  in  the  cockpit.  Just  prior 
to  the  collision,  they  were  on  storboord  tock.  The  genoo  was  to  port  directly  in  front  of  the 
operator. 

3.iJ  12  ft  Soiiboot 

The  operotor  of  the  12  ft  boot  ployed  kickboll  in  the  morning.  He  ran  the  rescue  boot  in  the 
eoHy  port  of  tho  ofternoon  for  a iodies  race  at  the  soiling  club  and  decided  to  go  soiling  with 
two  of  his  friends.  While  still  in  tho  rescM  runabout,  he  picked  up  his  boot  off  the  beoch  at 
the  soiling  club  ond  towed  it  to  his  friends'  house  obout  two  blocks  owoy  ond  on  the  woterfront 
d'rectly  ocross  the  street  from  his  house . This  wos  done  so  thot  he  would  n't  hove  to  corry  his 
soils  from  his  house  to  the  toiling  dub. 

He  returned  the  runobout  to  the  soiling  dub,  come  bock  to  hi$  friends'  house,  rigged  his  boot 
while  hit  friends  rigged  theirs  ond  took  off  on  o port  tock  ocross  the  loke . 

It  woi  a brisk  wirtd  for  o 12  ft  soiiboot.  in  order  to  keep  it  upri^.  He  Hod  to  Hike  out.  Since 
the  boot  wos  not  equipped  with  hiking  strops,  he  hooked  h,'$  |*ft  foot  under  the  forword  thwort . 
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The  boat  did  not  hove  a hiking  stick  on  the  tiller,  so  he  put  his  right  foot  over  the  tiller  and 
steered  with  his  ankle.  The  jib  sheet  was  elected  to  leeward  and  he  held  the  mainsheet  with 
both  hands.  He  was  not  wearing  a PFD,  but  had  two  in  the  boat. 

His  friends  were  both  much  fighter  than  he  was  and  in  fact,  together  weighed  about  as  much 
as  he  did.  They  were  also  hiked  out  and  were  to  leeward  and  ahead  of  him  as  they  approached 
the  middle  of  the  lake. 

His  jib  was  cut  low  and  didn't  have  a window  in  it.  The  boom  was  also  quite  low.  He 
couldn't  see  under  it. 

3.2  Accident 

The  30  ft  boat  was  on  starboard  tack  and  on  a collision  course  with  both  12  ft  boots  which  were 
on  port  tack.  The  operator  of  the  30  ft  boot  saw  the  12  ft  boat  with  the  two  boys  in  it  just  as 
it  approached  the  port  side  of  her  boot  on  a collision  course.  The  rules  of  the  road  state  that 
the  starboard  tack  boot  should  hold  course  and  speed;  however,  in  an  attempt  to  avoid  a 
collision  with  the  first  12  ft  boat,  she  turned  upwind.  Apporently,  the  boys  sow  her  at  the 
same  instant  and  bore  off  to  pass  behind  the  larger  boat.  Just  as  the  little  boat  was  passing 
behind  her  boot,  she  saw  the  sal  Is  of  the  other  12  ft  boot  directly  in  front  of  her.  She  again 
turned  upwind,  but  it  was  too  late.  The  two  boats  collided.  The  bow  of  the  30  ft  sailboat 
hit  the  starboard  side  of  the  12  ft  boat. 

The  boy  never  did  see  the  30  ft  sailboat  prior  to  the  collision.  In  fact,  the  impact  was  so 
light  thot  he  never  felt  it.  According  to  him,  the  boot  suddenly  capsized  to  windward.  It 
wasn't  until  after  he  surfaced  that  he  saw  the  larger  boat  ond  knew  that  o collision  hod 
occurred. 

The  capsized  boat  passed  alongside  of  the  port  side  of  the  larger  boat.  The  mast  was  out  of 
the  boat  and  was  bent.  The  boy  was  swimming  beside  the  boat  and  oppeared  to  be  unhurt. 
Aboard  the  30  ft  boot,  the  husband  took  the  helm  and  kept  the  boat  headed  to  windward  while 
the  wife  quickly  lowered  the  genoa.  They  then  storted  the  engine  and  called  the  Coast  Guard 
on  their  VHF  radio  telephone.  They  circled  the  12  ft  boat  until  the  Coast  Guard  came  on  the 
scene . 
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Mednwhile,  fh«  boy  was  swimming  in  the  water,  without  a PFD,  and  was  attempting  to 
stroighten  out  the  rigging  which  was  lying  on  the  surface . He  righted  the  boat,  took  the 
Jib  off  of  the  forestay,  ond  wrapped  the  mainsail  around  the  mast.  He  then  asked  his 
friends  to  soil  back  hO’ their  house  and  get  their  father's  runabout  to  use  os  a tow  boot. 

3.3  Post  Accident 

Since  the  collision  hoppened  within  o few  hundred  feet  of  the  Coast  Guard  Statio^n,  they  were 
on  the  scene  within  minutes  after  the  mishap.  After  questioning  the  occupants  of  the  30  ft 
boot,  the  Coast  Guord  allowed  them  to  go.  They  returned  to  their  marina.  They  boy  didn't 
want  the  Coost  Guord  to  tow  his  boat.  He  preferred  to  tow  it,  using  his  friends*  runabout. 

He  towed  the  boot  to  the  Coast  Guard  Station  Where  it  was  pumped  dry.  He  then' towed  it 
across  the  lake  to  the  soiling  club. 

The  boy  leceivcd  a minor  laceration  on  his  forehead  and  cheek.  It  appeared  that  a shroud 
hit  him  in  the  face  at  the  moment  of  impact. 

4.0  FACTS  FROM  THE  BOAT  INSPECTIONS 
4.1  30ftSoilboot 

This  wos  a fofrly  new  boat  of  a recent  design.  The  boot  wos  intended  to  be  used  as  an  off** 
shore  racer/crutser.  The  cockpit  and  helm  is  located  all  the  way  aft  but  visibility  over  the 
bow  was  good  for  this  size  soiiboat  since  the  cobin  structure  was  very  low.  The  present 
owners  don't  race  the  boot.  They  only  use  it  for  cruising. 

The  boat  is  29*11"  long,  hos  o 9*6"  beam,  o droft  of  5'3"  ond  weighs  8,000  lbs.  Roted  soil 
areo  is  399  square  feet . 

Oomoge  os  o result  of  the  eollfslon  Included  on  abrasion  in  the  ^Icoot  on  the  stem  |iist 
above  the  wot^llne.  The  scratches  were  only  o few  thousandths  deep  and  could  easily  be 
removed  with  some  wet  sending  and  polishing. 

» » 
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4.2  12  ft  Sailboat 


This  boat  is  a small  one-design  class  boat  of  the  type  that  has  been  used  os  junior  training 
boats  by  many  yacht  and  sailing  clubs  throughout  the  country.  It  is  lightweight,  inexpensive, 
is  fairly  stable,  and  is  a fairly  good  performer.  The  local  sailing  club  had  a fleet  of  these 
boats.  The  kids  raced  them  throughout  the  summer. 

The  boot  is  actually  12'4"  long,  has  a 5'  beam,  draws  5"  with  the  centerboard  up,  weighs 
285  lb,  and  has  90  ft  of  sail  area. 

Impact  occurred  at  two  places.  The  first  Impact  wcs  between  the  stainless  steel  bow  pulpit 
on  the  30  ft  sailboat  and  the  starboard  shroud  of  the  I2  ft  boat.  The  pulpit  hit  the  shroud 
about  5' 10"  above  the  waterline  or  about  in  the  middle  of  the  shroud.  The  1/3"  stoinless 
steel  shroud  was  displaced  and  actually  frayed  at  the  point  of  impact.  The  associated  com- 
pression load  on  the  most  caused  it  to  buckle.  Minor  scratches  on  the  most  in  the  vicinity  of 
the  bend  indicate  that  the  bow  pulpit  may  have  nr^de  contact  with  the  mast  also. 

The  stem  of  the  30  ft  boot  also  made  contact  with  the  starboard  gunwale  of  the  12  ft  boot  abeam 
of  the  mast  and  just  forward  of  the  thwart.  The  gunwale  collapsed.  The  fiberglass  hull  ripped 
open  for  about  7 in.  below  the  gunwale,  but  returned  to  its  notural  shape  after  the  impact, 
leaving  only  a crescent  shaped  crock  showing.  Ail  hull  damage  was  above  the  waterline.  Tne 
fiberglass  deck  and  coaming  structure  was  also  damaged.  The  owner  intends  to  secure  the 
services  of  a local  fiberglass  expert  to  patch  the  hull  and  deck. 

5.0  PSYCHOLOGICAL  AND  HUMAN  FACTORS 

Both  operators  were  blinded  by  their  sails.  In  the  case  of  the  30  ft  sailboat,  the  deck  sweeping 
130  percent  genoa  extended  from  the  stemhead  along  the  port  gunwale  to  a position  about  1/2 
of  the  boat  length  aft  of  the  stem.  Visibility  was  obscured  in  this  area . 

Both  the  jib  and  the  mainsail  obscured  the  visibility  of  the  12  ft  boat  operator.  In  addition, 
a good  portion  of  his  attention  was  taken  up  by  the  balancing  and  steering  tasks  as  he  hiked 
out  over  the  weather  gunwale.  He  hod  to  hike  to  windward  to  keep  the  boat  upright.  The 
boat  didn't  have  hiking  straps,  so  he  hod  to  hook  his  foot  under  the  thwart  to  keep  him  from 
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fdlllrtg  overboard.  When  hiked,  he  couldn't  reach  the  tiller  $0  he  hooked  hi*  right  ankle 
over  the  end  of  the  tHIer  end  steered  by  bending  hli  knee . Bdth  hond^  held  the  molnsheet 
ortd  In  fddt.  It'  woi  th#  rttdinsheet  thoT  kept  him  from  falling  out  of  the  boot.  So  much  of  his 
effort  wos  spenfbdlonclng  ond  steering  thot  he  probobly  spent  very  little  effort  In  looking 
ivhere  he  wds  going.  In  fact,  he  was  stuck  In  one  position.  He  couldn't  move  forword  to 
look  otound  the  jib  bedouse  he  couldn't  toke  hl$  foot  off  the  tiller.  He  couldn't  move 
aft  to  look  behind  the  molnsall/  because  he  would  fall  out  of  the  boot  if  he  took  his  foot 
out  from  under  the  thwort.  He  couldn't  move  into  the  boot  ond  look  under  the  boom,  because 
the  shift  In  weight  would  couse  the  boot  to  capsize. 

. S I 

He  depended  on  other  people  seeing  him  and  avoiding  0 collision  with  him.  In  addition,  the 
cpernror  of  the  ft  boat  was  fotigued.  He  had  been  exercising  in  the  sun  for  over  5 hours. 

Th  jItS  of  recent  studies  show  a significont  decrease  in  boot  operotor  performance  offer 
leing  exposed  to  surt,  glare,  vibration,  noise,  etc.  foro  three  hour  period.  Therefore,  we 
cOn  ossurrid  thot  he  mOy  hOve  mode  less  of  on  effort  to  see  around  or  under  his  soils  ot  this 
portieuldr  time  because  of  his  level  of  fatigue . 

However,  the  opetotor  ond  passenger  of  the  30  ft  seilbeaf  wen  able  to  move  obevt  at  will  on4 

I 

were  relatively  rested,  the  operator  could  hove  leoned  bock  ond  looked  orownd  the  outside 
of  the  genoe.  the  passenger  could  hove  gone  forward  and  surveyed  the  area  oheod  from  time 
to  time , If  the  operator  would  hove  coordirtofed  leoning  beck  ond  looking  forward  with  a 
quick  turn  to  windward  from  time  to  time,  she  would  probably  hove  seen  the  small  boot  and 
could  have  avoided  the  Collision. 


But  she  wos  clOfeheuled  on  storbeerd  took,  ond,  therefore,  hod  right*of-way  over  oil  other 

I 

beoH  power  Of  soli . Knowing  thot  orte  has  the  right**of*wey  over  oil  others  con  sometimes 
leod  to  eompiaceney  or  ot  leost  the  secure  feeling  that  everyone  else  will  get  out  of  your  way. 


6.0  PROBABLE  CAUSE  OF  COLLISION 

Both  operators  were  inattentive . They  were  not  making  the  effort  to  check  the  water  area 
that  was  obscured  by  their  sails.  The  small  boat  operator  would  have  had  to  tack  or  risk 
capsizing  his  boat  to  see  thdt  area  of  water  behind  his  sails.  The  large  boat  operator  could 
have  checked  her  obscured  area  without  tacking  or  endangering  the  safety  of  her  boat,  but 
didn't. 


7.0  DYNAMICS/ANALYSIS  OF  THE  ACCIDENT 

The  boats  were  moving  relatively  slow.  Closing  speed  was  in  the  neighborhood  of  5 miles  per 
hour.  Neither  operator  actually  felt  the  impact  because  the  initial  impoct  was  between  the 
large  boat's  bow  pulpit  and  the  small  boat's  shroud,  which  deflected  when  hit.  The  small 
boot  then  rotated  to  port  until  its  gunwale  contacted  the  big  boat's  stem.  The  12  ft  sailboat 
was  then  pushed  sideways  through  the  water.  Because  the  point  of  impact  was  forward  of 
the  center  of  lateral  resistance  of  the  hull,  Hse  12  ft  boat  rotated  in  a counterclockwise 
direction  as  it  capsized,  and,  therefore,  allowed  the  large  boat  to  pass  by  it  to  starboard. 


Although  this  is  the  first  sailboat  accident  that  has  been  invertigoted  under  this  research 
contract,  many  have  been  reported  through  the  WATS  line  reporting  system.  Many  of  them 
occurred  because  the  operators  didn't  see  the  object  that  they  hit  due  to  the  fact  that  the 
:ail  obstructed  their  view.  During  I97i,  three  of  the  four  saiiboot  collisions  were  due  to 
sails  obstructing  the  view.  Su  far  in  1975,  four  of  thirteen  sailboat  collisions  have  been 
caused  by  sail  obstructions. 

The  problem  has  been  discussed  in  detail  in  "Recreational  Boating  Safety  Collsion  Research, 
Phase  I,  Volume  I,"  Wyle  Laboratories,  June  1975. 

Solutions  to  the  problem  are  varied  and  include: 

e Educational  programs  * make  sure  sailors  are  aware  of  the  prdblem  area  and 
the  consequences . 

e Regulations  specifying  clear  "windows"  in  sails. 

» Regulations  specifying  some  gap  between  the  deck  and  the  bottom  of  sails 
to  enable  the  operator  to  see  under  them . 
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Figure  1,  Collision  Ar^o  Diagram 
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Thirty  ft  bi?ot  '*h»odtd  up"  oiid  hit  $*cond  twpivt  ft  boct. 


Twtiv*  ft  boot  M^-'£9d  and  slid  along  port  sid*  of  thirty  ft  boot. 


Figurt  2.  .‘t.^cidortt  Sctnorfo 
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Rgur®  4,  (Top)  - Domoged  Boot  Showing  Bent  Most 
(Bottom)  - SIstershIp  to  Damaged  Sailboat 
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ACCIDENT  INVESHGATION  REPORT 

Dates  of  Investigation:  30  June  1975  & 1 July  1975 
Date  of  Accident:  22  June  1975 

Investigation:  Collision  No.  75--06 


SUMMARY  - WYLE  ACCIDENT  75-235 

Late  In  the  afternoon  of  June  21,  1975,  one  adult  male  and  one  odult  female  left  the  harbor 
of  Hollond,  Michigan,  In  a 23  ft  sport  cruiser.  The  couple  were  toking  out  a new  boot  to 
"check  it  out"  and  were  planning  to  camp  somewhere  north  of  Holland.  At  approximately 
0100  on  June  22,  1975,  the  operotor  put  into  a port  that  he  thought  wos  north  of  Ludington, 
possibly  Manistee,  according  to  Hie  Interview,  He  sow  whot  he  thought  were  channel  lights 
and  headed  In  between  them.  After  travelling  a few  hundred  yards,  he  suddenly  sow  a sea 
wall  In  front  of  his  boat,  could  not  react  In  time,  and  collided  witfi  It.  He  signalled  for 
help  with  a flashlight  and  was  rescued,  along  with  his  passenger,  by  USCG  personnel  who 
had  heard  the  Impact  and  were  on  their  way  as  the  operator  signalled. 

The  operator  misidentifled  the  location  of  the  Occident,  which  was  actually  Ludington.  The 
physical  evidence  suggests  that  the  operator  moy  hove  been  travelling  too  fast  for  the 
conditions.  Human  factors  (fatigue,  poor  lighting  and  cockpit  design  relotive  to  visibility) 
and  the  operator's  lack  of  knowledge  of  where  he  was  and  the  characteristics  of  this  harbor 
were  the  primary  causes  of  this  accident,  along  with  speed. 
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1.0  BOAT  OCCUPANT  DATA 


Formal 


Operator/ 

Passenger 

TSex 

A^e 

Weight 

Swimming 

Ability 

Boating  Boating 
Experience  Instruction 

PFD's 

Worn 

Operator 

•M 

32 

225 

Ex. 

> 500  hrs 

None 

No 

Passenger 

FF 

20 

140 

Ex. 

< 100  hrs 

None 

No 

The  boat-  operator  was  a self-employed  businessman,  ov/ning  a franchise  in  on  oil  company. 

He  WC5  32  .yeorstohd;  he  soid'he  had  “been  on  fhe  water  - laices  - oil  my  life."  He  had  been 
svyimmiirg  sfrrce' he  was  six  end -boating  since  he  was  eleven.  He  had  had  a previous  accidertt 
in  another  boat  that  he  never  reported.  He  had  run  over  a shoal  In  a 17  ft  bodt  on  a haz- 
ardous day  (rain  xnrd  v/oves  to  up  eight  feet).  He  boats  often  with  his  iOn  (not  present  on  this 
trip)  and  girlfrcend  (the;passenger  on  this  occasion).  He  always  makes  his  son  wear  a PFD,  but 
does  not  wear.pne  himself,  nor  does  his  girlfriend.  He  stated  that  after  this  collision,  they  will 
alwoys^wear  one.  ’He’typicolly  does  not  check  weather  forecosts,  and  did  not  on  this  occasion. 
The  fenrale ’passenger  was  not  available  for  an  interview,  so  relatively  little  Is  krtown  about 
her  except  that  Tnoit  of  her  boating  experience  was  os  a passenger  on  trips  with  this  operator. 
Both  parties  drink  distilled  spirits  and  don't  particularly  like  beer.  It  is  not  uncommon  for 
them^o  drfnk'on  the  water,  although  In  this  instance,  all  they  hod  was  one*holf  of  one  can  of 
beer  from  a si-x-pock  that  the  girlfriend  brought.  The  operotor  hod  consumed  the  one-half  cem 
of  beer  over'the  course  of  a couple  of  bours.  it  is  queer  thot  the  girlfriend  brought  beer  when 
rreither  one  of ‘'them  Irked  beer.  The  operator  hod  asked  her  "if  she  brought  a bottle;"  her 
reply  was  nfego+ive.  The  USCG  rescue  team  stated  that  they  found  no  evidence  of  drinking 
o ther  than  the  one-half  can  -of  beer. 

2.0  ENVIRONMENT 

In  the  interview,  the  ofperator  referred  to  the  "beautiful  weather."  It  wos  clear  and  calm. 
Sunset  was -2 129,.  Visibility  was  good.  The  air  temperoture  was  68®  F,  ihefe  wereno 
other  boots  in  the  viciriHy  at  the  time  ond  the  water  depth  was  six  feet  of  the  polntpf  impoct 
with  the  sec  wall,.  There  were  several  harbor  light,  shore  Street  lights,  and  pWklng  lot  lights 
on  (see  Figure  1)  thot  were  visible  from  the  vicinity  of  the  breokwoter. 
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Best  Available  Copy 


Lake  A^'chigon 


X 


General  n. 

dIrecHon  of 
iravel 

Point  of 
orientatfan  of  Impact 


Flashing  Red 
4 sec.,  20+  ft 


X Handrails  on  top 
of  sea  wall 


Flashing  White,  Lighthouse,  Horn 
20  sec.  on,  10  sec,  off,  32  ft 


Ludington  Harbor 


Rnal 

orientation 


• Course  of  USCG  boat 


Flashing  Red  / Steady  Green 
4 sec.,  14  ft  12  ft 


USCG  Station 


White  street 
lights  and 
parking  lot 
lights 


Ludington 


Figure  1 . Diagram  of  Accident  Site 
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3.0  NARRATIVE  OF  THE  ACCIDENT 


3.1  Pre-Accldenf 

On  Sotui^cidyr  Jun*  1\,  1975,  the  operator  worked  o holf-doy  of  his  gjds  stdtton  ortd  left 
around  1300.  He  went  hoiee  end  got  his  boat  and  trailer  and  returned  to  the  Hcis  stdftdh 
to  get  fuel*  He  then  preked  up  his  female  comportlon  ond  drove  to  Holland,  MIchlgoh,  to 
launch  his  boot. 


At  opproxlifMitely  U30,  the  two  pnople  left  Holland  In  a new  23  ft  sport  cruiser  to  test 
the  boat  artd  dofermlne  If  It  could  be  used  to  moke  a trip  across  lake  Michigon  to  Mlwoukee. 
The  operator  hod  owned  this  pertleular  boot  for  less  then  one  week.  The  couple  plonned 
to  comp  out  overnight  lemewhere  north  of  Holland  after  getting  a feel  fer  the  boot.  They 
proceeded  northward  along  the  west  coast  of  A4lehtgon's  southern  peninsula. 


The  operator  moved  the  Ice  chest  to  the  passenger's  (femole)  side  of  the  boot  to  counter* 
balance  Ms  Own  weight  and  noticed  that  the  boat  woi  taking  on  water  while  they  were  out. 


Uke 

Michigan 


N 
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so  he  turned  into  Port  Sheldon  to  inspect  his  boat.  The  problem  was  found  to  be  a loose 
clamp  on  a water  hose.  The  clamp  was  tightened  ond  the  excursion  was  resumed.  The  boat 
still  took  on  some  water,  but  the  bilge  pump  kept  up  with  the  problem. 

3.2  Accident 

At  approximately  0045  on  June  22,  1975/  the  operator  put  in  for  shore  near  what  he  thought 
was  a port  north  of  Ludington.  He  spotted  a white  and  a green  light  (probably  the  interior 
harbor  lights)  and  headed  in  between  them  at  15  to  20  mph  and  ran  over  a breakwater.  The 
subject  saw  the  sea  wail  at  the  last  minute/  but  did  not  hove  time  to  meditate  on  the  proper 
reaction.  The  boot  climbed  on  top  of  the  wall  and  fell  over  to  the  other  side. 

It  was  now  0100.  The  breokwater  was  the  south  sea  wall  for  Ludington  Harbor,  although  the 
operator  stated  during  the  Interview  that  he  thought  the  accident  hod  occurred  at  Manistee/ 
AiVchigan.  The  wotch  at  the  USCG  station  at  Ludington  had  spotted  the  boat  and  tracked  it 
visually  into  the  sea  wall  and  alerted  the  USCG  personnel.  The  USCG  personnel  immediately 
instituted  rescue  and  recovery  operations. 

3 .3  Post  Accident 

The  operator  of  the  23  ft  croft  checked  to  see  that  his  pump  was  on  (it  was)/  checked  for  water 
coming  in  (there  was  none)/  reodied  life  jackets  in  cose  they  were  needed,  and  checked  the 
condition  of  his  passenger.  She  had  a sore  shoulder/  but  was  not  severely  injured.  The 
operdtor  hod  a small  but  deep  cut  on  his  arm  (cutting  edge  was  unknown) . The  operator  then 
tried  to  put  his  engine  in  gear  as  it  was  still  running/  but  in  neutral . The  engine  would  not 
go  into  geoT/  so  he  began  signalling  with  a red  flashlight  for  help. 

The  USCG  boot  came  alongside  within  a couple  of  minutes  and  towed  the  domaged  boot  to 
the  USCG  dock  to  inspect  it. 

The  operator  took  a taxi  bock  to  Holland  to  pick  up  his  car  ond  trailer,  drove  the  cor  ond 
trailer  back  to  Ludington,  orKl  picked  up  his  boot.  He  arrived  home  In  Grand  Rapids  around 
1000  on  June  22/  1975. 
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4.0  FACTS  FROM  THE  BOAT  INSPECTION 


the  bddf  wdl  d AMF/SIIckcraff  Sporf  Cruiser  SS235.  Ike  opefotdf  wtM  fife  ertgtdal 

owner;  bedf  Nid  n^>^  been  on  fhe  wafer  before.  (See  Appendix  for  Inferior  view  of  Hie 

* ■> 

boat  end  b««f  iptelfltoHons.) 

InspecHdd  of  tbe  boot  of  fbe  loco!  deoferthip,  where  If  wos  being  stored,  reveoted  extensive 
domoge  to  Hie  bow  ond  nurtiorous  scrape  morks  on  the  hull  near  rhe  keel,  fitere  alto  woi 
considerable  damdgo  fo  the  stern  drive.  The  large  oreo  of  doftioge  to  the  bow  (see  Figures  2, 

i 

1 and  S)  wM  OoiMd  by  the  Inlftal  Impocf.  The  bow  area  wos  caved  In,  but  not  punctured, 
the  damage  extended  well  Into  the  layers  of  fibergloss,  but  not  through.  There  were  scrape 
maiks  alt  ebng  the  keel  and  Immediately  under  the  operator's  stoHon  on  the  stO(t>oord  ^de, 
but  nowhere  else  on  the  hull.  There  are  numerous  scrape  marks  on  the  hull  at  the  ftensom 
(see  Figure  4),  and  the  housing  for  the  outdrive  was  cracked.  The  nameplate  fOr  the  outdrive 
was  shattered  end  the  arms  for  the  actuators  for  the  power  lift  were  tom  frorn  fho  lower  housing. 
There  was  same  damage  to  the  area  of  the  skeg  and  the  point  in  that  oreo  wai  strapad  mvay  os 
If  It  had  bean  draggad  across  & hard  surfoca.  The  steering  wheel  had  bean  bent  at  impact  and 
cfsporently  came  off  Its  post  later*  kispecHon  of  on  IdenHeol  modal  in  the  dealership  showed 
that  the  sttaring  whaal  wos  vary  sacurely  mounted.  The  dealer  and  operator  claimed  that  tha 
prop  still  ran  trua  to  Its  Intandad  axis  and  thara  was  no  evidenca  of  damage  ta  the  prop  blades. 
The  throttia^sMft  orm  sH  II  moved,  but  the  eperotor  wot-  unable  ta  get  the  boat  to  respond  in 
forward  gear  offer  the  eafilsldn.  Since  the  stem  drive  appeared  to  hove  suffered  a significant 
impac  this  could  be  due  fa  a brekan  coble,  broken  shaft,  or  somt  other  form  of  Impairmant.- 
All  lights  and  light  switehas  wtra  sHII  oparoble. 

Tha  locaHons  of  oeoupanfi  and  gaor  ora  shown  in  Figura  6*  Thera  wart  planty.  of  FFD's, 
although  none  wara  batng  warn  * Sean  aftar  Impact,  the  aperetar  got  a coupta  of  thasa  out 
of  lha  bow  in  cost  thay  ware  needed.  The  llghfs  were  operable  and  ant  separated  red  and 
green  mountcdon  the  eachpit  sidas  and  cembinad  fare  and  oft  white  lights  (360^  total 
eevtraga)  on  a pale  obava  tha  windihfatd.  A control  switch  anabfad  the  operator  to  hov# 
air  tights  an,  or  Just  tha  windshield  white  lights,  or  none.  The  boot  was  equipped  with  a 
compass  which  the  aperatar  thought  was  feRrIy  oceurdfa. 
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Figure  4.  Transom  Damage  and  Stern  Drive 


Figures.  Bow  View 


5.0  PSYCHOLCX5ICAL  AND  HUMAN  FACTORS 


In  »h#  Inf*ryt«w,  Hw  opwotef  sold  ho  thought  tho  incident  took  ploco  In  Monlstoo.  It 
octuoily  hnpp inert  In  bidlngton.  The  Ludington  USCG  personnel  sdd  that  at  the  time  of 
the  accident  the  operotof  sold  he  thought  he  was  In  Pentwoter.  Yet,  during  the  Interview, 
he  sold  he  knew  he  was  north  of  Pentwoter  because  he  hod  seen  two  lighthouses  that  are 


near  Ludington  and  pened  them  (and  Ludington  is  north  of  Pentwoter),  It  toms  out  thot  there 
are  two  Hothouses  end  Ludington  Is  bet.veen  them.  It  could  be  that  one  of  the  other  ports 
south  of  Ludington  hod  o light  that  wos  Interpreted  os  o lighthouse . Thus,  when  the  op«  rotor 
passed  two- lighthouses  ond  heoded  in,  he  wos  heading  for  Ludington.  It  is  curious  that  he  was 
so  confused  ond  unfomtlior  with  the  oreo  when  he  cloimed  to  hove  been  o booter  in  the  oreo 


For  a long  time . 


The  physical  evidence  at  Ludington  suggests  that  the  operator  may  have  mode  o hard  turn  to 

starboard  just  before  he  hit  the  wall  beeouse  of  the  orlentoHon  of  the  scrape  marks  on  the 

sea  woll  • The  top  of  the  sea  wall  Is  four  feet  dbove  the  woteriine.  The  operator  spid  he 

deliberately  did  nothing  just  before  Impact  because  he  thought  the  boot  would  roll  over  If 

he  turrted.  The  condition  of  the  boot  olso  suggests  thot  the  boat  hit  the  wall  and  leaned  to 

the  starboord  because  of  the  scrape  marks  just  below  the  operator's  stoHon  on  the  starboard 

side.  From  Inspecting  the  woil  and  the  boot.  It  appears  that  the  boot  may  hove  been  travelling 

faster  than  20  mph  when  It  hit  the  woil . The  watch  for  the  Ludington  USCG  stoHon  hod  heard 

this  boofs  loud  engine  rroise  over  the  sea  noise  end  local  traffic  at  o distarsce  of  approximately 

2500  feet.  He  then  tracked  the  boot's  lights  Into  the  see  woil  and  alerted  his  comrades  at 

the  stoHon  who  lounched  immedlotely  to  InlHote  rescue  operoHons. 

« 

The  operotor  never  sow  the  intser  otsd  outer  red  lights  that  were  closer  to  him  than  the  green 
light  that  he  did  see.  At  some  point  In  his  oppreach  to  Ludington,  these  red  lights  hod  to 
hove  been  ih  his  visual  Held,  although  by  the  Hme  of  the  Occident,  they  moy  hove  in 
his  peripherol  Held.  The  foet  thot  ether  booters  hod  cemploirred  about  the  two  red  ll^l 's 
suggests  thot  they  ore  not  bright  errough  tc  be  seen  uttder  some  circumstances.  The  USCG 
persontMtl  stated  that  ether  booters  who  used  Ludirrgton  Horbor  hod  complained  abouf  the  lock 
of  visibility  of  the  red  lights.  The  operator's  boot  hod  its  360^  white  light  mounted  on  the 
winddrield  about  three  foet  from  the  operator.  The  windshield  Is  narrow  and  the  bow  roils 
are  In  the  line  of  sight  and  would  reflect  glare  from  the  360^  white  light  (see  Figures  4 and  5). 


The  operator  stotod  that  he  had,  at  times,  pot  his  shoe  over  that  light  to  reduce  these  problems, 
but  had  not  done  so  on  the  night  in  question  (and  the  USCG  watch  hod  seen  his  white  light). 
Also,  the  operator  had  been  owoke  for  over  18  hours  and  probably  was  fatigued.  It  is  possible 
that  the  bow  of  his  boat  was  raised  enough  to  restrict  his  forward  vision.  Thus,  there  ore  mor»y 
factors  that  cauld  have  cantributed  to  his  not  being  able  to  see  the  sea  wall  or  the  red  lights. 

In  addition,  the  red  light  on  the  sea  wall  would  be  in  his  peripheral  field  right  before  he  hit 
the  wall.  The  periphery  is  more  sensitive  to  red  than  to  any  other  color  and  many  people  con 
ideritify  red  at  on  angle  of  45^  frcm  their  line  of  sight.  It  is  possible  thot  the  brightness  of  the 
white  light  from  the  lighthouse  prevented  the  operator  from  seeing  the  red  light. 

The  operator  also  stated  that  he  never  heard- any  sirens  or  foghorns  because  of  the  loud  noise 
generated  by  his  engine,  but  he  did  hear  the  waves  on  the  shoreline  at  what  he  estimated  to 
be  250  feet.  The  operator  was  referring  to  the  instant  just  before  impact  ond  his  point  of 
impact  was  actually  1400  feet  from  shore.  The  white  lighthouse  wos  1600  feet  from  the  point 
of  impact,  and  was  the  location  of  the  horn. 

The  investigating  team  sow  the  south  breakwater  at  Manistee,  as  well  os  the  one  ot  Ludington, 
and  they  ore  very  similar  os  viewed  from  the  south.  The  USCG  personnel  ot  Monistee  said 
that  almost  all  of  the  ports  within  100  miles  hod  similar  sea  walls.  Yet  the  operator  headed 
in  between  the  white  and  green  lights  (see  Rgure  1}  and  did  not  realize  that  by  doing  so 
he  would  cross  a sea  wall , The  operator  said  the  seo  wall  was  "just  above"  the  waterline 
(it  was  four  feet)  ond  the  red  light  marking  it  was  two  feet  above  the  water  (It  was  over 
20  feet  up).  He  thinks  he  sow  this  red  light  os  he  wos  being  rescued. 

The  operotor*s  memory  for  thinking  about  turning,  but  deciding  not  to  before  impoct,  is  striking 
in  that:  1)  Hie  sea  wail  was  a surprise,  and  2)  such  memory  immediately  prior  to  such  on 
accident  is  often  lost. 

6.0  PROBABLE  CAUSES  OF  ACCIDENT 

There  ore  several  factors  contribuHng  to  this  accident.  These  will  be  listed  in  the  order  of 
their  probable  importance  in  the  accident  with  the  most  importont  cause  listed  first. 
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1)  Th«  operator's  lock  of  knowledge  of  where  he  was  and  his  inexperience  with  this 
particular  harbor  were  mojor  contributors  to  the  collision.  He  did  not  follow  the  "red»righf* 
return"  rule^  since  he  <Sd  not  see  any  red  lights.  If  he  hod  seen  only  the  interior  red,  and 
followed  the  rule,  he  would  hove  hit  the  breokwoter  anyway.  The  fact  that  he  $HH  doesn't 
know  where  the  Occident  happened  is  indcotive  of  his  confusion  as  to  where  he  wdi.  However 
since  his  home  harbor  is  very  similar  to  thi^  oreO/  it  is  curious  that  he  did  not  search  out  the 
red  tights  and  use  them  os  a novigotionol  aid  to  ovoid  the  breokwoter.  Education  may  hove 
helped  him. 

2)  Human  facton  also  played  a significant  role  in  this  collision.  The  operator  was  tired 
(he  had  been  awoke  for  18  hours),  fatigued  Ote.hod  been  on  the  water  for  nearly  nine  hours, 
five  of  them  in  the  sun),  and  his  hoofs  design  contributed  to  reduced  visibility.  Mis  360^ 
light  is  mounted  on  the  windshield  about  three  feet  from  his  head  and  creotes  probieitis  to 
the  extent  thot  the  operator  sometimes  uses  his  shoe  to  cover  the  light.  (After  the'fOeeidMSt, 
he  bought  onother  boot  of  the  some  model.)  The  bow  roils  are  prominerst  in  his  field  of  view 
and  reflect  glare  from  the  360**  light.  The  windshield  is  narrow,  thus  the  trim  is  in  his  field 
of  view.  Einoily,  the  bow  of  the  operator's  boot  is  lorge  and  glossy  so  thot  it  would  restrict 
hit  visibility  (see  Appendix).  All  of  these  points  contributed  to  his  inobility  to  see  the  red 
light;  or  the  sea  woll.  It  is  interesting  thot  the  operotor  heord  the  woves  on  the  shoreline,  but 
not  the  water  against  the  sea  wall . Could  reduced  engine  noise  hove  oilowed  him  to  Tiear” 
the  seo  well?  Better  lighting  design  and  boot  design  could  hove  reduced  these  problems* 

3)  The  operator  was  probably  going  too  fost  under  the  conditions  described.  The 
statements  by  the  U$CG  watch  and  the  physical  evidence  suggest  the  boot  moy  hove  been 
travelling  faster  than  the  20  mph  stated  by  the  operotor.  If  so,  with  fotfgue,  reduced 
visibility,  and  lack  of  experience  in  the  area,  the  operator  might  have  seen  the  wofi  In 
time  to  avoid  it  if  he  hod  slowed  down. 

4)  The-  lighting  in  the  harbor  moy  hove  contributed  to  this  accident.  If  several  people 
hove  complained  about  the  red  lights,  as  wos  stoted,  then  perhaps  something  should  be  dene 
obout  them.  They  moy  be  too  high  or  too  dim  to  be  seen.  At  least,  they  should  be  mode  to 
operote  ot  Afferent  frequencies  so  If  o booter  spots  one  he  knows  which  one  he  has  seen. 


Also,  fhe  sea  walls  are  very  long  (over  2600  feeO  and  the  only  lighting  is  at  the  end.  Perhaps 
lights,  reflectors,  or  ''glow-in-the-dark"  point  could  be  used  to  make  the  breokwoter  visible 
at  night.  This  was  not  the  first  time  that  a booter  hod  failed  to  see  this  sea  wall  ond  run  Into 
it.  Thus,  the  harbor  lighting  could  be  ‘mproved. 

7.0  DYNAMICS/ANALYSIS  OF  THE  ACCIDENT 

At  approximately  0045  on  June  22,  1975,  the  operator  of  a sport  cruiser  turned  his  boot 
toward  a port  on  the  West  Coast  of  Southern  Michigan.  The  operator  had  been  exposed  to  sun, 
glare,  and  heat  for  five  hours,  and  he  had  been  exposed  to  darkness  and  the  poor  lighting 
system  on  his  own  boot  for  over  three  hou.'s.  He  hod  been  operating  his  boot  (experiencing 
vibration  and  noise)  for  over  eight  hours,  the  fatigued  operator  spotted  a white  light  and  a 
green  light  and  headed  between  them  to  reach  the  port.  He  sow  no  other  lights.  The  boat 
was  traveling  20  mph  or  better.  When  the  boot  was  approximately  1400  feet  from  shore  (ot 
0100)  it  ran  into  a sea  wall.  The  operator  opporently  turned  the  boat  to  starboard  just 
before  impact.  He  sow  the  wall,  but  did  not  have  time  to  contemplate  his  actions.  Upon 
impact  the  boat  leaned  to  the  starboard  (causing  the  scraped  gelcoat  under  the  o^rotor's 
position)  and  climbed  on  top  of  the  sea  wall . The  momentum  of  the  boat  corr’ed  i*  just  over 
the  top  of  the  wall  and  it  fell  to  the  other  side. 

At  Impoct,  the  female  passenger  was  throv/n  ogainst  tha  c.abir.  in  front  of  her  seat,  causing 
a shoulder  bruise . The  operator  held  on)  i the  steering  wheel,  which  bent  under  his  weight 
and  the  force  of  impact.  He  also  incurr . , o cut  on  his  left  orm,  ol though  the  cutting  edge  is 
unknown.  The  portoble  grill  that  was  on  ;%-\ord  wos  also  thrown  against  the  cobin  wail  and 
dented. 

The  lights  on  the  sport  cruiser  went  out  at  f..-^pi-ct  ond  the  engine  was  locked  in  neutral  after 
the  boot  fell  over  the  sea  wail . 


Ill 


TA81E  .I.  TIME  LINE  OF  EVENTS  IN  THE  ACCIDENT 


VicHms  leave  Holland  (16X) 


Cruising,  with  one  slop  in 
^rt  Sheldon  for  o minor  reooir 


-VicHim  headed  for  Ludington  (0045) 
Accident  (0100) 

'USCG  recovered  victims  (0110) 


Boot  trailer  is  retrieved  from 
Holland  and  boot  is  loaded 


Operator  orrives  home  ofter 
picking  up  boot  (1000) 


The  Fun  Seeker—  SS23S 


Own  your  own  pas$port  to  good  times  with  this  elegant  pleasure  craft.  Round  up  the  gang 
for  a day  of  thrilling  water  skiing,  a refreshing  swim  and  some  good  food.  What  a way 
to  entertain— fun  loving  hours  your  guests  will  find  hard  to  forget! 

Or  set  yourself  free  from  it  all  and  putter  around  and  explore  the  water  world  at  your 
own  pace.  A fisherman  you  say?  This  boat  will  take  you  where  the  big  ones  are, 

and  in  complete  comfort,  convenience  and  safety. 

STANOARD  EQUIPMENT  includes  Slickcrsfe  custom  construction.  For  engine,  oonirols  and  fuel:  a 72  amp.  hr. 
battery  (per  engine),  an  ammeter,  speedometer,  tachometer,  fuel,  oil  pressure,  and  water  temperature  gauges. 
Each  has  fused  12V  electrical  circuits  with  back  lighted  switch  panel,  rack  and  pinion  steering  and  an  aluminum 
fuel  tank.  There  is  also  a single  lever  shift  and  throttle,  3 blade  propeller  and  power  trim  in  Mercruisers  and  OMC 
(to  1 65).  For  oonvenlenco  and  comfort:  a swim  ladder,  convertible  top,  stainless  steel  wheel,  bow  and  stem  nraor* 
ing  cleats,  folding  teak  access  hatch,  translucent  sliding  deck  hatch.  Stainless  steel  bow  and  transom  eyes,  all 
weather  carpet,  locking  glove  box,  and  jump  seats  with  ice  chests.  Also  vinyl  covered  keepers,  aluminum  rub  rail 
with  replaceable  vinyl  insert,  insulated  fiberglass  motor  box,  bow  rail,  internally  wired  and  vented  windshield,  and 
laydown  seats. There  are  S”  foam  V*berth  cushions,  taffrait,  fiberglass  floor,  head  with  holding  tank  and  cabin  tights. 
For  safety:  U.S.  Coast  Guard  approved  ventilation,  non-skid  decks  and  floors,  fire  extinguisher,  electric  bilge  pump 
and  blower,  and  closed  cell  foam.  There  is  a horn,  a compass,  anti-glare  instrument  panel,  navigation  lights. 
Additional  features:  storage  under  seats,  side  panels,  forward,  and  seat  pockets.  Solid  teak  trim  and  louvered  teak 
doors.  The  boat  is  BIA  certified  with  a 3 year  hull  warranty. 


1975  handsome  console  with  two  cup  holders 


3S235  with  full  canvas  and  camper  top 


/ 
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Optional  hardtop 


V-berth  storage  and  bunk  area 
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ACCIDENT  INVESTIGATION  REPORT 

Date  of  Investigation:  August  1,  1975 
Date  of  Colt ision:  Jui/ 23,  1975 

Investigation:  Collision  No.  75-07 


SUMMARY  - WYLE  ACCIDENT  NO.  75-391 

Just  before  dawn  on  the  morning  of  July  23,  1975,  o 97'  ketch  operating  under  motor  only 
went  aground  on  a sand  bar  near  a small  inlet  on  the  South  CoroHna  coast.  The  secs  were 
three  to  six  feet  that  night  and  the  current  in  the  immediote  area  approoched  5 knots.  After 
repeated  attempts  at  powering  off  of  the  bar  foiled,  the  owner  radioed  for  help.  A shrimp  boat 
picked  up  his  distress  call  and  informed  the  Coast  Guard  of  the  plight  of  the  boat. 

The  Coast  Guard  launched  two  boats  and  sent  a helicopter  to  the  scene.  All  seven  persons 
aboard  the  boot  were  lifted  to  safety  by  the  helicopter.  The  boat  broke  up  and  was  completely 
destroyed.  No  one  was  Injured. 
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OCCUPANT  DATA 

Operator/ 

Possenger 

Weight 

Swirnttring 

Ability 

Boating 

Experience 

Fpriqel- 

Boating. 

Instruct!^. 

pFa's 

Wofit 

& 

g.-. 

i Owner 

34i- 

130 

Good 

100-500  hr 

No 

No 

k 

; Wife 

140. 

Good 

100  hr 

No 

No 

Sx 

€ 

ft 

i Son 

13> 

IZO. 

Good 

Possenger  only 

No 

No. 

Daughter 

d- 

40 

Can't  swim 

None 

No 

No; 

1 

i Son 

3: 

40 

Can't  swim 

None 

No 

No. 

Owner's  father  53- 

isa 

Good 

Small  boats 

No 

No 

s 

i 

Owner's  mother  49- 

im 

Foir  . 

Passenger  only 

No 

No. 

The  owner  of  Hiic  bo«l;  works  os. o construction  engineer.  He  is  o pilot;  and  served  or.on  Army 
Officer  duriing^.  tti«  Vietiwmw  conflict.  Until  recent!/,  he  worked  in  tfie  construction  industry 
in  Florida.  Hir end.  his  wife  purchosed  the  Bugeye  ketch  and  proceeded.to  spend  the- post  yeor 
con^leteJy  rebuifdmg:  ther-  interior,,  while  they  used  the  boot  os  their  home . The  family  hod 
just  moved  to  5outh  Cordino  and  were  pionning  to  sell  the  boot  and  move  ashore . 

He  hod  been  saHihg  for  fifteen  yeers;  honever,.  meet  of  his  experience  wen.  in  doyioilers  with 
some  experience  with  a Mdrgen  41 . He  hod  no  formal  booting  instruction  and  felt  that  he 
reelly  ddn't  need  it^  He  wer  convinced  thot  his  pilot  training  in  novigetion  and  idiHory 
training  in  dncigirneerid  procedures  equipped  him  with  the  Imowledge  and  background  to 
handle  any  cmefgency  that  might  arise  on  the  woter.  In  fdet,  he  said  thot  if  he  could  go 
through  the  experience  again,,  he  wouldn't  do  onything  different. 

The  wi^  hod  Httie  experience  on  booh  until  they  bought  their  floating  home.  He  taught  her 
to  soil  ond  had  confidence  in  her  ability  to  hondle  almost  ony  situotion . 

His  parents  i»«  from  on  inland  orea  ond  ore  only  familiar  with  intend  lobe  boating. 


114 


2.0  ENVIRONMENT 

The  weather  for  the  three  days  that  the  boat  trip  plus  accident  cover  was  identicol . High 
temperotures  were  around  89°.  The  winds  were  out  of  the  south  at  6 to  12  miles  per  hour. 

It  was  partly  cloudy  and  the  visibility  was  7 to  10  miles.  At  the  time  of  the  accident,  the 
winds  were  5 mph.  There  was  some  precipitotion  recorded  on  shore  on  the  night  prior  to  the 
accident;  however,  the  boot  owner  didn't  mention  roin  so  it  may  not  have  rained  off  shore. 

In  essence,  it  was  beautiful  boating  weather,  complete  with  a full  moon, 

3.0  NARRATIVE  OF  ACCIDENT 

The  following  account  of  the  accident  is  from  interviews  with  the  boat  owner  and  the  Coast 
Guard  officer  that  led  the  rescue  operations. 

3.1  Pre-Accident 

The  owner  and  his  family  were  in  the  process  of  moving  from  Florida  to  South  Carolina.  He 
had  sailed  the  boat  up  from  Florida  ond  had  arrived  two  weeks  prior  to  the  accident.  His 
family  didn't  sail  up  with  him,  but  met  him  in  South  Carolina  and  were  living  on  board  at  a 
marina  until  the  accident  occurred.  He  reported  that  he  had  had  problems  during  the  trip 
north.  The  diesel  engine  had  o major  breakdown  somewhere  off  the  coast  of  Florida;  therefore, 
the  rest  of  the  trip  was  mode  under  sail  alorse.'  The  jib  was  blown  out  during  one  of  several 
severe  storms  rhat  plagued  the  vessel  on  the  woy  north,  so  an  approach  to  the  inlet  was  planned 
under  mainsail  alone. 

As  he  approached  the  inlet,  he  noted  that  he  could  easily  sail  with  the  wind  right  into  the 
horbor . But  even  Hiough  the  inlet  was  well  marked  and  large  enough  for  aircraft  carriers  to 
pass  through,  the  owner  found  himself  to  leewerd  of  the  entrance  jetties  and  unable  to  tack 
to  windward  off  the  lee  shore . He  anchored,  radioed  for  help  and  the  Coast  Guard  towed 
him  to  port. 

The  next  two  weeks  were  spent  at  dock,  while  the  inboard  diesel  was  repaired.  Full  moon 
was  approaching  and  the  family  planned  an  off  shore,  overnight  fishing  trip  for  dte  21st  and 
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27nd  of  July.  They  i«ft  early  in  the  morning,  for  the  off  shore  fishing  grounds  with  his  father 
and  mother  os  guests.  They  soiled  ell  day,  ell  night,  end  on  into  the  following  ddy.  Althou^ 
the  weother  was  good  for  soiling,  most  of  his  crew  were  plagued  with  seasickness.  - 

t 

The  return  trip  wos  downwind  so  they  decided  to  motoisoil . It  would  get  them  honM  faster. 
However,  engine  problems  developed,  causing  them  to  spend  considerable  more  time  return- 
ing to  port  thon  expected.  The  owner  diagnosed  the  problem  os  fuel  starvation  and  proceeded 
to  cieon  filters  while  the  rest  of  the  crew  sailed  on.  He  found  the  problem,  o clogged  secondary 
fitter,  removed  the  debris,  started  the  engine,  and  continued  to  motorsail . 

In  all,  Hm  engine  problem  cost  them  d»out  six  hours.  Therefore,  they  would  hove  to  moke 
their  opprooch  to  Hie  Inlet  after  dork . Upon  approaching  the  coost,  they  found  thot  o ground 
haze  had  set  in . A lighted  buoy  was  spotted  and  wos  identified  os  the  offshore  buoy  for  the 
mein  channel  into  the  horbor.  The  six  lighted  buoys  marking  the  edges  of  the  chonnel  couldn't 
be  spotted.  The  owner  cloimed  thot  the  ground  hoze  prevented  them  from  being  seen.  He  also 
mentioned  that  the  glore  from  the  moon  onto  H«e  ground  haze  bothered  him  to  the  extent  that  he 
felt  thot  he  could  hove  seen  the  buoys  if  there  hod  been  no  moon.  He  felt  it  wot  like  the  reflec- 
ted glore  from  one's  heodllghts  in  o fog.  However,  he  said  thot  he  could  see  the  lights  of  the 
city  guite  ploinly.  He  proceeded  to  zig-zog  towards  the  city  in  on  ottempt  to  find  the  buoys 
marking  the  edge  of  the  channel . He  couldn't  find  them.  At  opproximotely  0200  he  decided 
thot  he  should  wait  for  daybreok.  He  was  very  tired  ond  didn't  wont  to  run  the  boot  oground. 

He  gave  .the  helm  to  his  father  ond  irotructed  him  to  heod  southaost,  owoy  from  shore.  The 
throttle  was  set  so  thot  the  engine  wos  running  at  a speed  just  obove  idle . The  owner  went 
below  ond  slept. 

According  to  the  Coast  Guard  Officer  that  handled  the  rescve  operations,  the  owner  locoted 
the  wrong  offshore  buoy.  Hiere  is  o buoy  several  miles  south  of  the  chonnel  main  entrance 
buoy  that  appears  identicol  to  that  buoy  with  one  exception.  The  flash  rote  of  the  light  is 
2-1/2  seconds  os  opposed  to  o 4 second  flosh  rote  on  the  channel  buoy.  This  would  exploin 
why  the  other  channel  buoys  weren't  located. 


Af  0300  the  owner  was  awokened  by  his  wife  who  reported  that  they  had  spotted  something 
but  couldn't  identify  it.  He  arose/  identified  the  object  as  a freighter  and  cautioned  his 
father  about  the  dangerous  sandbars  close  to  shore.  He  went  back  to  sleep.-  The  next  thing 
he  remembered  was  hearing  and  feeling  a couple  of  thumps  and  hearing  yelling  on  deck. 

3.2  Accident 

When  he  got  on  deck,  he  sow  a beach  ahead.  He  didn't  know  where  he  was,  but  he  knew 
that  he  hod  to  back  the  boat  off  of  the  bar.  For  approximately  one  half  an  hour  he  attempted 
to  back  the  boat  off.  It  wouldrft  budge.  Finally  the  rudder  broke  and  was  pushed  up  through 
theboomkin- 

Although  the  seas  hod  been  about  three  feet,  Hie  breokers  on  the  bor  seemed  more  severe.  The 
boat  was  beginning  to  break  up.  Water  flowed  into  the  cabin  area  and  the  batteries  were 
covered,  rendering  the  radiotelephones  useless.  He  had  a hand  held  C.B.  transceiver  on  board 
end  used  it  to  transmit  his  mayday.  A shrimp  boat  in  the  area  heard  his  plea,  called  the 
Cocst  Guard,  and  came  to  stand  by . 

All  hands  donned  life  preservers.  The  children  were  placed  on  the  cabin  top  because  it  seemed 
to  be  the  highest  and  driest  place.  They  tried  to  lower  the  dinghy,  but  it  was  smashed  against 
the  lee  side  of  the  boot  before  they  could  enter  it. 

They  then  inflated  the  rubber  raft.  A line  wos  attached  to  the  grommet  In  a special  rein- 
forced flap  on  the  bow  of  the  raft.  The  raft  was  lowered  into  the  water.  The  second  wave 
broke  the  flap  and  the  raft  floated  away.  The  owner  dove  into  the  water  to  attempt  to  retrieve 
the  raft.  He  caught  it  but  was  immediately  slammed  up  under  the  bow  sprit.  His  PFD  tangled 
in  the  netting,  and  he  was  hung  by  the  PFO  when  the  wave  passed  by.  He  ripped  off  the 
PFD,  fell  into  the  water  and  was  washed  towards  shore  in  the  current. 

His  father  sow  his  plight,  grabbed  a fishing  rod,  tied  a cushion  to  the  line  and  cast  it  out  to 
him.  He  grabbed  it.  The  line  broke.  A life  ring  was  cast  to  him.  The  line  broke  again. 

A shrimp  boat  picked  him  up. 
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i A Mcond  ihrimp  boef  tdad  to  got  into  tho  oroo  to  pick  up  tho  rest  of  tho  poople  on  board,  but 

1 couldn't  got  oloM  enough. 

I ■ ^ 

Mconwhiic,  tho  Coost  Guord  didn't  hovo  a fix  on  thoir  position;  ond,  thoroforo,  couldn't 

lounch  on'/  rescue  boots.  They  coiled  tho  police  deportment  of  tho  shore  community  in  the 
area  where  they  suspected  the  boot  might  bo  and  coked  thorn  to  chock  the  coostline  for  a 
stricken  vessel*  They  <ffd«  Lights  wore  ftoshed  from  the  police  to  tho  boot*  Tho  oecuponts 
of  the  boot  fired  o ftotr  in  return*  Tho  police  notified  tho  Coost  Guard  of  the  position  of  the 
stricken  croft*  Two  boots  ond  a helicopter  were  sent  to  the  scene* 

The  helicopter  lowered  o basket  to  the  boot*  The  wife  ond  two  small  children  entered  the 

I f 

basket  and  wore  deposited  on  a beach.  The  owner's  mother  and  third  child  were  in  the  second 
basket  load.  By  this  time,  the  deck  hod  broken  owoy  from  the  hull  ond  hod  settled  several 

feet  lower  into  the  water*  The  owner's  father  wos  left  oboord  ond  hod  climbed  up  to  the  boom 

I 

1 to  stay  above  woter.  He  wOs  picked  up  from  the  boom.  The  owner  wos  picked  up  from  the 

deck  of  the  shrimper  and  oil  were  token  to  the  Coast  Guard  Station.  It  wos  now  obout  0600* 

3 .3  Post  Accident 

Bother  than  attempt  to  selvage  the  boot  himself,  the  owner  decided  to  sign  the  boot  over  to  o 
solvoge  compony*  The  boat  wos  o total  lou.  The  satvoge  company  did  get  the  masts,  o boom, 
the  engine,  generators,  etc.,  ond  were  still  combing  the  oreo  ot  the  time  of  the  investigation* 
None  of  the  personal  articles  of  the  owner's  family  hod  been  found  to  dote. 

4.0  FACTS  FROM  THE  BOAT  INVESTIGATION 

The  boot  broke  up  in  the  surf;  therefore,  there  wos  no  boot  to  inspect.  We  do  know  thot  it 
wos  o 1947  model,  70  feet  on  deck  ond  96*1/2  feet  overoll  from  the  end  of  the  bow  sprit  to 
theboomkin*  It  was  round  bi Iged  os  opposed  to  the  more  rwrmol  hard  dtined  Bugeyes  ond, 
unlike  normol  Bugeye's,  ft  hod  o keel.  It  was  ruggedly  constructed  with  ook  fromeit  on  14" 
centers  covered  with  2*1/2"  plonking. 

< 

It  wos  powered  by  a 100  horsepower  diesel  inboord  ond  hod  56  submarine  batteries  thot  provided 
electricity  for  refrigeroton,  lights,  etc . for  quite  o while  ot  seo . The  boot  wos  also  equipped 


with  two  generators  for  AC  power  at  sea . The  cabin  was  completely  equipped  as  a house  or 
home  for  a family  of  five . 

Figure  1 approximates  the  plan  and  profile  of  the  vessel. 

5.0  PSYCHOLOGICAL  AND  HUMAN  FACTORS 

There  is  a good  probability  that  the  buoy  that  the  owner  located  and  identified  as  the  offshore 
channel  buoy  was  actually  a buoy  located  about  2 miles  south  and  morked  one  corner  of  a 
rectangulor  disposol  area.  According  to  the  local  Coast  Guard  representative,  die  two  buoys 
appear  identical . The  only  difference  between  them  is  the  flosh  rote  of  their  ii^ts. 

The  owner  had  been  sailing  for  42  consecutive  hours  with  only  o couple  of  hours  sleep  the  night 
before.  He  was  obviously  fatigued.  His  family  had  been  seasick  throughout  the  trip  ond  prob- 
ably were  quite  onxious  to  get  into  the  marina*  He  had  had  problems  with  the  engine  that 
had  just  been  rebuilt  the  week  before  that  took  him  most  of  the  doy  to  diagnose  and  repair. 
Therefore,  he  was  fatigued  from  lock  of  sleep,  noise,  vibrotion,  wind,  sun,  glare,  etc.  as 
well  as  stressed  by  family  pressure  to  get  home  ond  stressed  by  mechanical  failures  on  the 
recently  rebuilt  engine . 

He  hod  no  formal  boating  education.  He  hod  owned  boots  in  the  post  but  hod  limited  offshore 
experience.  He  apparently  hod  a chart  of  the  area  on  board,  but  it  is  questionoble  whether  he 
studied  it  that  night.  He  said  that  his  pilot  training  tought  him  oil  he  needed  to  know  obout 
charts  and  novigating,  yet  he  didn't  know  about  the  high,  bright,  and  very  visible  range 
lights  at  the  harbor  entrance.  If  he  would  hove  found  the  right  offshore  buoy,  the  range  lights 
would  have  guided  him  into  the  inner  harbor.  There  was  no  need  to  look  for  the  channel  marker 
buoys.  He  should  hove  known  thot  he  located  the  wrong  offshore  buoy  when  the  range  lights 
didn't  appear  at  the  proper  compass  heading. 

He  obviously  didn't  use  the  appropriate  and  proper  technique  for  entering  this  particular  harbor 
at  night.  One  does  not  "zig-zog"  to  locate  a channel  when  one  hoj  already  found  the  end  of  it. 
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Otm  brings  boot  to  th«  proper  compass  hooding,  locates  the  range  lights,  and  moves 
coutiously  tcMords  the  inner  harbor  using  the  rest  of  the  channel  markers  to  locate  one's 
position  oiong  the  course. 

Was  it  fatigue  or  simply  lack  of  knowledge  of  offshore  boating  tactics  that  caused  him  to 
mistake  one  buoy  for  onother,  then  apply  the  wrong  technique  for  entering  tho  horbor'>  We 
probably  >ylfl  never  know.  However,  both  seem  to  be  education  oriented.  Booting  sofety 
courses  stressing  proper  piloting  procedures  could  have  helped  him  to  correctly  identify  the 
buoy  even  in  a fatigued  condition  ond  could  hove  helped  him  to  determine  the  proper  pro-* 
cedure  for  entering  the  horfaor.  He  rwver  took  a booting  safety  course  and  cloimed  that  he 
would  do  nothing  different  if  he  were  ^le  to  relive  the  incident. 


He  did  do  the  right  thing,  however,  by  odmitting  to  himself  that  he  was  confused  ond  dis> 
oriented  and  figuring  that  the  sofest  thing  to  do  was  to  head  out  to  sea  ond  wait  for  do^sreek 
to  find  the  inlet. 

He  told  his  father  to  motor  on  o southeost  heading  which  was  generally  the  reciprocal  of 
the  course  irto  the  harbor  entrance  and  wos  into  the  wind  and  waves.  He  olso  set  the 
throttle  Ot  a very  low  rpm  because  he  didn't  wont  the  boot  to  get  very  for  off  shore . It 
oppeon  thot  i'  h«  fdther  octuolly  maintained  thot.  heoding,  he  wos  pushed  bockwordi  by  the 
wind,  woves,  orxl  current . 

The  tide  tables  for  the  areo  showed  low  to  be  at  0144  and  high  to  be  at  0749.  They  grounded 
ot  o smoli  inlet  that  feeds  o lorge  marsh  oreo.  The  current  is  qidte  swift  through  thot  oreo 
during  the  time  that  his  father  hod  the  helm.  Fotigue,  other  stressors,  or  lace  of  education 
could  oil  hove  ployed  o role  in  the  fact  that  he  handed  over  the  helm  to  on  irwxperieneed 
person,  ond  didn't  take  the  time  to  check  his  movement  over  the  ground  by  taking  cross 
beorings  on  objects  on  shore,  insteod,  he  went  stroight  to  bed. 

After  the  ground!r>g  took  place,  he  spent  a holf  on  hour  trying  to  power  off  ortd  didn't  coll 
for  help  until  it  wos  almost  too  late . In  hict,  if  the  helicopter  hadn't  been  oble  to  pick  the 
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people  off  fhe  boof,  would  hove  sunk  complefel/  before  Const  Guard  boots  could  hove 
gotten  to  them.  Apparently,  the  owner  was  so  caught  up  in  trying  to  save  his  boat  thot  he 
didn't  realize  how  fast  it  was  actually  breaking  up  and  didn't  project  ahead  to  determine 
how  long  It  would  be  until  all  of  the  occupants  would  have  to  take  to  the  water, 

Botii  the  owner  and  his  father  do  not  drink  alcoholic  beverages. 

6.0  PROBABLE  CAUSE  OF  THE  ACCIDENT 

A series  of  operator  errors  led  to  the  grounding  and  total  destruction  of  this  boat.  First,  the 
operator  misjudged  his  position  along  the  coast  and  when  a buoy  was  spotted,  assumed  it  to 
be  the  one  he  was  looking  for.  Actually,  if  was  identical  in  appearance  except  for  the  flash 
rote. 

Next,  he  didn't  use  proper  procedures,  or  common  sense  for  that  matter,  in  his  attempt  to  locate 
the  channel  leading  to  the  inlet  and  harbor. 

Third,  he  didn't  check  his  speed  over  the  ground  when  he  idled  back  jnd  handed  the  helm  over 
to  his  father.  It  is  quite  probable  that  his  boat  was  actually  moking  stemway  over  the  ground. 
His  father,  an  inexperienced  booter  and  quite  fatigued  himself,  didn't  take  bearing*  and 
didn't  realize  he  was  approaching  land. 

Therefore,  the  causes  of  the  accident  can  be  attributed  to  fatigue,  which  is  defined  os  the 
cumulative  effects  of  lock  of  sleep  for  some  42  hours,  wind,  glare,  son,  vibration,  ond 
noise,  plus  a lack  of  education  in  offshore  piloting  techniques. 
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7.0  DYNAMICS/ANALYSIS  OF  COLLISION 

t 

IF  Fh«  boot  would  hove  hod  more  power,  it  very  well  could  have  backed  off  through  the 
swells  and  breokers  os  the  boot  wos  lifted  off  the  bar  with  each  swell . 

But,  once  aground  the  relatively  low  horsepower  engine  could  not  power  the  boot  off  the  send 
bar.  The  owner  did  not  ottempt  to  try  to  heel  the  boat  by  kedging  off  or  by  placing  weights  on 
the  end  of  the  booms  and  swinging  them  abeam.  According  to  the  chart  of  the  oreo,  that 
technique  would  probobly  have  worked,  but  then  hindsight  is  always  20/70. 

The  boot  broke  up  completely  within- two  hours.  It  is  impossible  to  determine  whether  the 
rapid  rote  wos  due  to  the  size  of  the  surf  or  the  condition  of  the  structure  of  the  28  year  old 
wood  boot.  Since  the  surf. was  estimated  to  be  between  three  and  four  ^e«f  and  the  bottom 

t 

wos  sandy,  it  is  possible  that  a newer  fiberglass  boat  could  have  withsteod  the  battering  and 
could  hove  been  pulled  off  with  relatively  mirsor  damage. 

Perhaps  the  owner  would  hove  been  oble  to  locate  o main  channel  buoy  that  wos  obviously 
different  from  other  buoys  in  the  area.  There  is  reason  to  believe  thot  a chonge  in  some 
otds*^-^ovigotion  could  result  in  a reduction  In  the  number  of  accidents.  Some  breckwoter 
collisians,  as  well  os  this  grounding,  may  have  been  prevented  if  some  aids  wero  chonged. 


TABLE  I,  TIME  UNE  OF  EVENTS  IN  THE  ACCIDENT 

10  Left  marina  for  offshore  fishing  grounds 
K)  i Rshed  during  day 

K)  4 Family  got  very  little  sleep  due  to  seasickness 


Decided  to  come  in  (motorsaii) 


Had  engine  pr^lems 


23  July 


Sow  offshore  buoy 

Couldn’t  find  channel  Into  harbor 
Decided  to  abort  until  dawn 
Owner  went  below  to  sleep 

Wl  fe  awoke  owner  - he  went  back  to  bed 
Boat  grounded 

Owner  tried  to  back  boat  off 


Owner  radioed  for  help 
Owner  Jumped  overboard 
Coast  duard  helicopter  arrived 
Helicopter  rescued  oil  people 

All  arrived  at  Coost  Guard  station 


j 


Boomkini  / /- Mqi„  Cobin 

/ / / Nets  Under 


Range  Lights 


Figure  2.  Collision  Area  Diagram 


ACCIDENT  INVESTIGATION  REPORT 


Date  of  Investigation:  1 August  1975 
Date  of  Accident:  29  June  1975 

Investigation:  Collision  No.  75-08 
SUMMARY  ~ WYLE  ACCIDENT  NO.  383 

Two  small  boots  were  trovelling  in  opposite  directions  on  a narrow  winding  creek.  The  oreo 
was  morshy  with  toll  gross  growing  along  the  bonks;  therefore,  the  seated  boot  drivers  couldn't 
see  the  water  around  the  corners.  Both  boots  were  on  o plane  with  o closing  speed  of  about 
40  mph.  They  rrtet  holfwoy  into  one  of  the  sharpest  corners  on  the  creek.  One  boot  struck 
the  other,  who  was  towing  a skier,  in  the  side  of  the  bow  and  spun  it  around.  The  hitter 
corttinued  straight  and  ran  up  into  the  morsh  area  on  the  ouiside  of  the  turn. 

No  one  was  injured  and  relatively  little  damage  was  done  considering  the  closing  speed. 

There  were  no  witnesses.  The  two  operators  had  quite  different  opinions  as  to  the  aetuol 
track  and  location  of  one  of  the  boats  at  the  time  of  the  collision.  Both  stories  are  presented 
and  conclusions  drawn. 

It  seems  os  if  operotor  inattention,  proceeding  too  fast  for  conditions,  and  possibly  negligence 
and  alcohol  were  the  prirTWry  causes  for  this  accident. 


1 ,0  BOAT  OCCUPANT  DATA 


Boot  t 1 - Hitter 


Occupant 

Sex 

Weight 

Swimming 

Ability 

Boating 

Experience 

Formal 

Boating 

Instructions 

PFD 

Worn 

Owner/Oper. 

M 

26 

165 

Excellent 

500 

No 

No 

Passenger 

M 

26 

210 

Good 

100 

No 

No 

The  owner/operator  was  a young  family  man  recently  graduoted  from  college  and  currently 
working  as  an  optometrist.  He  had  owned  boots  for  dsout  eight  years  and/  in  fact/  owned  this 
boat  for  six  years.  He  thought  of  himself  os  being  an  avid  Bshermon;  however/  It  appeared  that 
he  also  enjoyed  2ipping  around  in  the  many  creeks  and  tributaries  in  the  area. 


Little  is  known  about  the  passenger.  He  was  a friend  of  the  owner  ond  often  went  fishing  with 
him.  He  was  seated  at  the  time  of  the  accident  and  apparently  was  not  directly  involved; 
therefore,  he  could  be  considered  only  os  a fixed  weight  within  the  boot. 

Boat  # 2 - Hittee 


Occupant 

Sex 

Age 

Weight 

Swimming 

Ability 

Boating 

Experience 

Formal 

Boating 

Instructions 

PFD 

Worn 

Operator 

M 

16 

125 

Good 

50-100  hr 

No 

No 

The  operator  of  this  boat  was  the  son  of  the  owner  of  the  boot , He  and  his  brother  often  use 
the  boat  in  the  creeks  around  the  area.  They  enjoy  cruising  around  and  towing  each  other  on 
a surfboard. 

The  johnboot  involved  in  the  collision  was  the  smaller  of  two  boats  thot  the  family  owns. 

The  other  is  o 14'  copy  of  a Boston  Whaler  type  boat. 
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2.0  ENVIRONMENT 

The  collision  occurred^t  about  1400  on  a clear  day.  The  air  temperature  was^arourxi  85  degi(ees, 
und  the  wind  strength  was  between  5 and  10  mph^  which  barely  rippled  the  surface  of  the 
norrow  creeks..  ;The  water  temperoture  was  comfortably  warm. 

,a.O  NARRATIVE  OF  ACCIDENT 

The  following  narrative  was- formulated  from  interviews  with  the  operators  of-both  beoh  involved 


in  the  accident. 


3.1  Pre-Accident 


3oat-^  1 


On  the  momir^cof^the  colUsi.on^  ’the. owner  of  the  boot  arose  at  about  ilOOO.  His  friend  called 
and  suggested'that  they  go'fishirtg.  He  agreed/  got  his  equipment  together/  ote 'lunch/  and 
left  his  apartment/  with  his  boat  in  toW/  headed  for  his  friend's  house  ond  the  laurtch  rotnp;  a 
ten  minute  tr|p.. 

They  lounchedtheboat  ond  drank  a beer  while  .waiting  for  the  outboord  engine -to  worm  up. 

In  order^  oet'tprtheiriintemledifishing  spot/  about -two  miles  away./  they  could  hove :prooeeded 
west  along -the  .oreek  Jn  which  they  put  in  and  turned  north  where  it  met  o small  river.  Instead/ 
they  elected ‘to  itoke  a longer  route  along  a very  narrow  winding  creek.  The  passenger  sat  on 
two  cushions  in  ^the. center  .of  theTieat/  jus^-forwQ|'d  of  the  console.  They  got  the  beat  up  on 
plane/ rat  a -speed  of  about  20  to  25  mph  and  opened  up  another  beer. 

They  proceeded-jdlong -the -norrow  winding  creek  rat  this  speed/  always  sticking  to  the  right 
side  of ‘the  creek  while  negotioting  the  sharp  turns.  The  creek  was  bordered  by  a marsh  area 
covered  with  a -thick  crop  of  morsh  grass  obout  4 ft  tall . Since  the  operator's  head  wos  below 
the  tops  of  the-momh  grasS/  all  sharp  corners  were  blind  ones.  He  relied  on  other  boaters  head- 
ing in -the  opposite  direction. being  on  their  right  sid^  of  the  creek.  He  wasn't  particulorly 
worried  though.because ’there. is  never  much  booting  traffic  on  that  creek. 


’ ' *.  V?  ^*TX4fl^  - 
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Boot  ^ 2 

The  two  teenoged  boys  walked  their  bout/trailer  combination  down  the  street  to  their  grond- 
father's  house  at  obout  1000'.  They  launched  the  boat  into  the  canal  behind  the  house  and 
motored  out  into  the  creek.  They  beached  the  boat,  sworn  for  a while,  then  proceeded  to 
tow  each  other  on  a surfboard  through  the  winding  creek. 


3.2  Accident 


Boat  ^ 1 's  Story 


Boat  number  one  was  rounding  the  sharpest  of  the  righthond  turns  along  the  creek.  Marsh 
gross  on  the  inside  of  the  turn  prevented  him  from  spotting  any  boating  traffic  ahead.  He  was 
on  the  right  side  of  the  creek,  quite  close  to  the  bank  and  moving  at  about  25  mph . He  almost 
completed  the  "hairpin"  turn  when  he  spotted  a johnboat  coming  ot  him  on  his  side  of  the 
creek.  He  decided  to  turn  right,  hug  the  bonk  and  go  behind  the  johnboat.  However,  he 
changed  his  mind  when  he  saw  that  the  johnboat  operator  was  towing  a person  on  a surfboard. 
The  driver  of  the  johnboat  was  holding  the  engine  control  lever  with  his  right  hand,  was 
turned  to  the  right  and  was  looking  over  his  right  shoulder,  so  there  was  no  chance  that  he 
would  see  this  boat  and  attempt  to  maneuver  out  of  the  way.  Because  he  was  afraid  of  running 
over  the  person  on  the  surfboard,  this  boat's  operator  changed  his  mind  and  suddenly  turned  to 
the  left  in  an  attempt  to  cross  in  front  of  the  johnboat.  He  never  touched  the  throttle. 

As  can  be  seen  from  the  collision  area  diagram.  Figure  1,  and  the  photo's,  the  left  front  corner 
of  his  boat  contacted  the  left  side  of  the  johnboat  about  three  feet  aft  of  the  bow.  The  john~ 
boat  spun  around  to  the  right,  allowing  this  boat  to  pass  in  front  of  it  without  further  contact. 
This  boat's  operator  held  onto  the  wheel  with  both  hands,  did  not  attempt  to  stop  the  boot  or 
turn,  and  drove  it  up  Into  the  marsh  on  the  outside  of  the  curve.  He  then  shut  off  the  engine. 


129 


Tw: 


Boot  > 2's  Story 

The  operator  aoid  thot  he  was  driving  on  the  right  side  of  the  creek  ond  was  just 

Cfjiproccning  the  cuTMe^  He  noticed  another  boat  coming  around  the  curve.  It  was  hugging 
the  inside  of  the  tum^  but  the  operator  wasn't  paying  attention.  He  was  looking  to  his  left^ 
of  the  shore  oreo  on  the  outisde  of  the  turn.  The  other  boat  suddenly  straightened  out  ond 
crossed  the  creek,  hecMling  on  a collision  course  with  this  boat.  This  boat's  operotor  yelled. 

It  e passenger  in  the  other  boot  sow  this  boat  and  tried  to  get  the  other  boot's  operator's 
attention.  At  the  lost  moment,  the  other  boat's  operator  sow  this  boat  and  he  turned  left.  This 
operator  turned  right.  The  other  boat  hit  this  boot  on  the  left  side,  spun  this  boat  around,  and 
continued  on  into  the  marsh.  This  boat's  operator  quickly  shut  off  his  engine,  ond  surveyed 

i • ^ 

h;  j damage.  He  noted  that  no  woter  hod  entered  the  boat  during  the  accident,  but  that  water 
was  seeping  into  the  boot  through  some  cracks  io  the  lower  portion  of  the  hullside . The  "skiet" 
entered  the  hoot  ond  they  went  over  to  the  marsh  to  find  out  what  happened  to  the  other  boat. 

3.3  Post  Accident 


After  determining  thot  there  was  little  or  no  damage  to  their  boat,  the  operator  ond  passenger 
of  boot  number  orte  ottempted  to  lift  their  boot  out  of  the  marsh,  but  it  wouldn't  budge . The 
two  operators  exchanged  words  obout  Occident  reporting,  right-of-way,  observera  in  boots 
pidling  skiers,  eic.,  then  the  johnboot  operator  helped  pull  boat  number  one  out  of  the  marsh. 
He  tied  his  slu  rope  to  boot  number  one  and  pulled  with  his  boot  while  the  occupants  of  boot 
number  one  pushed.  The  boot  slid  ocross  the  marsh  and  bock  into  the  water. 


According  to  the  eperotor  of  beet  number  one,  the  two  boys  decided  not  to  report  the  Occident 
and  sped  off  down  the  creek  immedioteiy  after  pulling  boot  number  one  out  of  the  marsh . Boot 
number  one  feUowed  after  having  some  difficulty  starting  their  engine  but  couldn't  find  the 
boys  or  their  bettered  boot.  He  said  that  he  wonted  to  make  sure  thot  they  got  bock  sofely 
since  they  hod  o IMg  hole  in  their  boot.  The  boys  couldn't  be  found,  so  the  occupants  of  boat 
number  one  went  fishirig  os  plonned . 
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Actually,  The  boys'  grandfother's  house  was  close  by.  They  had  pulled  into  the  canal  behind 
his  house  and  had  litted  I’he  boat  out  of  the  water  and  up  onto  the  trailer.  Their  parents 
decided  that  they  should  report  the  accident  to  the  authorities  and  did  so.  . 

When  boat  number  one  returned  to  the  launch  ramp,  they  were  confronted  by  the  Game  Warden, 
Ail  porties  involved  then  proceeded  to  the  Magistrates  Office. 


4.0  FACTS  FROM  THE  BOAT  INSPECTIONS 


Boat^  1 


The  owner  hod  bought  this  boot  new  six  years  ago  and  hod  used  it  quite  Frequently  For  Fishing 
and  just  riding  around  in  the  local  area.  It  was  on  open  fishing  boot  with  a semi-v  hull 
14*  2"  long  and  S'  2"  wide.  It  weighed  375  lbs  and  wos  powered  by  a 50  hp  outboard  motor. 
Essentially,  the  boot  was  o single  piece  fiberglass  costing  with  o plywood  Floor  glassed  in 
ploce.  Corutruction  details  and  hardware  suggest  that  the  boot  was  built  to  appeal  to  those 
primarily  interested  in  low  price.  Rbergloss  potches  in  severol  locations  in  the  vicinity  of 
the  bow  indicated  that  the  boat  hod  been  in  collisions  previously.  The  owner  cloimed  that  he 
Mt  a log.  It  was  obvious  from  the  inspection  that  the  owner  had  used  the  boot  hord  and  hod 
done  little  or  no  maintenance  to  the  baot  other  than  patch  holes  in  the  hull. 

Domoge  From  the  subject  collision  wos  slight.  Impact  occurred  on  the  port  Forward  comer  of 
the  square  bow.  A cost  aluminum  sheer  cop  mode  contact  with  the  other  boot.  Impoct  forces 
were  transmitted  through  pop  rivits  to  the  thin  fiberglass  shell.  The  fibergloss  crocked  for  a 
length  of  about  three  inches  at  the  comer.  The  owner  said  domoge  was  so  slight  thot  he 
wouldn't  bother  fixing  it. 

Boat  ^2 

This  boot  wos  o 14'  aluminum  johnboot  with  o 45"  beam  at  the  gunwale,  a 30"  chine  beam, 
and  weighed  approximately  75  lbs.  It  was  powered  by  o 9 hp  outboard  motor.  The  owner  of 
the  johnboot  wasn't  sure  how  old  it  was.  He  hod  bought  it  used  about  five  years  ago,  and 
thought  it  was  probably  a /ear  old  when  he  bought  it.  Before  the  collision,  the  boot  was 
probably  in  average  condition  for  its  age. 
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Impocf  occuncd  about  thr«c  Feet  aft  of  the  bow  on  the  port  side . The  hullslde  fhictured  and 
coved  in.  The  boat' probably  twisted  quite  a bit  since  the  metal  around  many  of  the  rivets 
holding  the;  seats,  and  other  supports  in  the  oreo  of  the  impact  showed  signs  of  stress.  The 
owner  had  stroightened  the  hullside  ond  hod  begun  to  secure  on  aluminum  potch  over  the  cut 
in  the  huliside-.  The  small  cracks  around  some  of  the  rivets  were  going  to  be  fit^rglossod. 
They  fully  intetxled  to  continue  to  use  i'  in  the  creek. 


5.0  PSYCHOLOGICAL  AND  HUMAN  FACTORS 


The  kids  were  out  on  the  water  having'  fun . School  was  almost  out;  it  was  eMom'  week;  they- 
didn't  have  exoms-that  doy;  so  they  took  off  in  their  boat  to  have  fun . The  traffic  on  the 

creek  was  quite  sparse.  A collision  with  anoHier  boot  was  the  lost  thing  in  their  mind. 

{ 1 

They  said  that  they  had  a cushion  on  board . The  other  operator  said  there  was  no  PFO  aboard 
of  ony  sort.  They  didn't  care . These  were  two  kids  out  celebroting  the  beginning  of  summer 
and  the  end  of  school . They  were  inattentive . They  may  very  well  hove  been  on  the  left 
side  of  the  conol  • What  did  they  core? 

The  operator  of  boot  ^ I hod  the  doy  off.  He  was  relaxed;  going  out  with  his  friend  to  do 
what  he  liked  to  do  best. . .fish  ond  cruise  around.  He  was  out  to  hove  fun.  In  the  15  minutes 
since  he  hod  launched,  he  hod  downed  2 quick  beers.  He  wos  up  on  plone,  hod  justpossed 
a no  woke  zone  oceording  to  the  two  boys^  ond  wos  zipping  around  a ''hoirpin'*  turn.  A Mind 
or«e  ot  thot.  He  knew  the  creek  well  and  must  hove  loved  to  speed  through  it,  becouse  he 
purposely  chose  to  take  it  that  day  even  though  it  increosed  the  distonce  to  the  intended  fish- 
ing grounds . 

Considering  a 40  mph  elosirsg  speed  and  the  fact  that  both  boots  were  probably  on  the  ir»ide 
of  the  turn,  he  didn't  have  long  to  make  his  decision  as  to  whether  he  should  go  behiiKl  or  in 
front  of  the  johnboet.  Tho  other  boat  wos  probably  less  than  150  feet  owoy  when  he  first  sow 
it.  Therefore,  he  would  hove  hod  less  than  3 seconds  to  maneuver  out  of  its  path.  He  hesitated 
and  weighed  the  consequences  of  trying  to  go  behind  or  in  front  of  the  other  boot.  It  is  inter- 
esting that  he  never  thought  to  stop!  He  never  touched  the  throttle  ond,  in  fact,  become 
quite  defensive  when  asked  why  he  didn't  slow  it  down  or  stop  it. 
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When  he  finally  elected  to  go  in  front  of  the  johnboot,  it  was  too  late.  He  rammed  the  side 
of  the  boat.  The  johnboat  swung  around  out  of  his  way,  and  he  continued  frozen  at  the  wheel 
into  the  marsh.  He  still  never  touched  the  controls. 


The  possibility  exists  that  he  froze  at  the  wheel  when  he  suddenly  sow  the  other  boat.  His 
story  about  deciding  to  go  in  front  of  the  other  boat  may  have  been  just  that  ...  a story.  The 
fact  that  he  became  defcruive  when  questioned  in  this  area  supports  the  possibility  of  the  theory. 

In  any  case,  he  didn't  slow  down.  Neither  did  the  johnboat.  This  investigator  doesn't  believe 
that  the  boy  in  the  johnboat  ever  saw  .the  other  boot.  One  reason  may  have  been  the  fact  that 
the  johnboat's  bow  was  so  far  in  the  air.  He  was  still  under  power  at  the  time  of  impact.  That 
boat/motor  combination  was  never  intended  to  poll  a skier.  There  just  isn't  enough  power. 

The  fact  that  the  gunwale  on  the  larger  boat  hit  about  4 inches  above  the  stotic  waterline  of 
the  johnboat  supports  the  bow  up  theory.  Also,  considering  the  tremendous  additional  drag  of 
the  surfboard,  the  johnboat  could  have  stopped  in  just  a few  feet  if  the  operator  would  have 
seen  the  other  boot.  He  didn't  slow  down  until  after  the  collision. 

6.0  PROBABLE  CAUSE  OF  THE  ACCIDENT 
The  causes  of  this  collision  seem  to  be: 

• Boat  f 1 was  going  too  fast  for  conditions.  The  operator  couldn't  see  around 
the  sharp  turrv,  but  was  going  about  25  mph,  anyhow. 

• The  operator  of  boat  ^ 2 was  probably  looking  aft  at  his  skier  and  may  not 
have  been  able  to  see  forword , anyhow,  because  of  the  bow  up  attitude  of 
his  boat. . . .inattention . 

• Without  the  two  beers,  the  operator  of  boat  P 1 may  have  been  going  slower, 
or  may  have  been  able  to  make  an  evasive  maneuver  with  less  reaction  time, 
thus  avoiding  the  collision. 
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7Ji  DYNAMICS  AND  ANALYSIS  OF  THE  ACCIDENT 

I 

Th«  location  of  damog*  on  the  two  boots  gives  on  indication  of  their  pianing.attitudM  ot 
:.-e  Instant  of  impoct.  Boot  f 1 was  running  flot;  it  was  up  on  plane  and  was  weil.bolcnced^ 
wlrh  the  driver  and  passenger  both  sitting  on  the  longitudinal  centerline  with  their  combined 
C . G.  '$  just  oft  of  omidship.  Being  flatbottomed  with  soft  chineS/  it  was  probobl/  skidding 
through  the  turn  with  just  a slight  amount  of  inward  heel . The  operator  saw  the  johr^MOt, 
hesitated  for  a second  then  turned  somewhot  to  the  left.  He  probably  didn't  turn  sharply  to 
the  left;  in  fact,  he  may  hove  just  straightened  the  engine  out  from  its  rather  sharp  right  turn 
position . 'We  feel  that  this  is  the  case,  since  the  operator  froze  at  the  wheel  at  impact  and 
,'oae  the  boot  stroight  into  the  morsh . If  the  wheel  had  been  turned  to  the  left,  he  would  have 
gone  in  circles  or  at  least  turned  somewhat  to  the  left  before  entering  the  marsh. 

The  johnboot,  on  the  other  hand,  was  riding  bow  nigh , The  operator  wos  seoted  oft  with  no 
weight  forward  to  balonce  the  boat.  He  was  pulling  a 200  lb  person  on  a surfboard  with  a 
9 hp  motor . The  drog  was  such  that  the  boct  would  not  get  up  on  plane . However,  the  thrust 
of  the  9 hp  outboard  wos  sufficient  to  run  the  boat  at  the  owkword  "hump  speed."  The  bow 
was  up  in  the  air,  probably  obove  eye  level,  and  directional  stability  wos  quite  poor.  The 
teenage  operator  hod  his  hertds  full  trying  to  odjust  the  steering  arm  on  the  engine  to  keep 
the  bow  from  foiling  off  to  one  side . The  additional  turning  moment  due  to  uneven  transom 
looding  by  the  skier  mmie  the  operator's  job  even  more  difficult.  Under  those  cortdiHons,  on 
experienced  person  would  hove  hod  quite  a problem  attempting  to  troverse  a course  thot  would 
be  geneiolTy  on  the  right  side  of  a 75  foot  wide  canal . 

The  johnboet's  bow  wos  high,  making  the  center  of  lateral  resistonce  of  the  hull  quite  close 
to  the  transom.  Therefore,  when  Boat  f 1 hit  the  side  of  the  johr^oat,  neor  the  bow,  the 
johnboot  pivotedobout  its  center  of  loterol  resistance,  ond  in  effect,  moved  out  of  Boot  f I's 
poth,  thus  ovoiding  for  more  serious  domoge. 
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TABLE  I.  TIME  LINE  OF  EVENTS  IN  THE  ACCIDENT 


0800 


0900 


1000 


1100 


1200 


1300 


1400 


1500 


1600 


No.  2 operator  arose 


No.  1 operator  arose  - No.  2 operofor  launched  boat 

No.  2 operator  beached  boaf'  and  swam 

No.  1 operator  oto  lunch 

No.  2 operator  ^owed  broHier  on  board 


No.  1 operator  launched  boaf  and  drank  two  beers 
Collision  occurred 

No.  2 operator  reported  accident  to  authorities 
No.  1 operator  arrived  bock  at  lounch  romp 
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Figure  4 


Canal  Close  To  Collision  Site 


ACCIDENT  INVESTIGATION  REPORT 

Date  of  InvesfigoHon;  X July  1975 
Date  of  Accident:  22  June  1975 

Investigation:  Collision  No,  75-09 


SUMMARY  - WYLE  ACCIDENT  NO.  75-392 

A family  of  four  was  booting  on  on  Inland  lake  In  two  johnboots.  Neither  boat  was  big  enough 
to  hold  the  four  people,  so  a man  and  his  daughter  took  one  boat  and  his  wife  ond  second 
daughter  took  the  second  boat.  They  had  launched  just  prior  to  lunchtime,  motored  to  a 
picnic  site,  ate  lunch  and  were  motoring  back  to  the  launch  ramp.  The  husband's  boat  was 
In  the  lead.  A third  boat  with  one  person  aboard  and  pulling  a skier  came  towards  the  lead 
boat  from  behind  an  island.  The  operator  of  the  ski  boat  was  looking  aft.  The  operator  of  the 
lead  johnboat  had  his  back  towards  the  ski  boat.  The  ski  boat  hit  the  johnboot  and  threw  the 
operator  out.  The  johnboat  with  the  little  girl  aboard  continued  on  a stroight  path  for  over 
50  yards,  then  proceeded  to  turn  In  tight  circles. 

The  operator  swam  to  the  boat,  held  onto  and  reached  over  the  gunwale  and  shut  off  the  engine. 
The  boat  capsized.  The  little  girl  was  put  Into  the  second  johnboat  and  was  taken  to  shore. 

The  overturned  johnboat  was  towed  to  shore  ond  righted.  The  operator  dewatered  the  engine 
and  got  it  running.  He  then  straightened  the  side  of  the  boat  and  drove  it  bock  to  the  launch 
ramp.  His  wife  and  two  children  followed.  No  one  was  injured,  but  the  owner  felt  that  the 
johnboat  wos  totaled. 
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1.0  BOAT  OCCUPANT  DATA 


HITTEE 

Operator/ 

Passenger 

Sex 

Age 

Weight 

Swimming 

^ility 

Boating 

Experience 

Formal 

Boating 

Instructions 

PFD's 

Worn 

Operator 

M 

33 

150 

Good 

^ SOOHrs 

No 

No 

Possenger 

F 

4 

40 

No 

None 

No 

Yes-Vest 

The  owner/operator  of  fhe  johnboof  fhaf  was  hif  worked  os  a mechonic  and  lived  in  a lower 
middle  class  subdivision.  He  enjoyed  boaHng  and  hod  owned  smalt  lightweight  boots  for  10  or 
12  years.  He  fished  in  the  summer  and  hunted  in  the  winter  from  his  boots.  His  wife  also 
enjoyed  the  boats  and  seemed  to  be  quite  content  with  the  two  boot  arrangement  when  they 
would  go  on  a family  outing.  (The  second  johnboot  with  his  wife  and  daughter  on  board 
was  not  directly  involved,  so  data  about  them  is  not  included  here.)  Neither  he  nor  his 
wife  drink  alcoholic  beverages. 


HIHER 

Operator/ 

Passenger 

Sex  Age 

Weight 

Swimming 

Ability 

Boating 

Experience 

Operator 

M U 

U 

U 

U 

Formal 

Boating 


PFD’s 


Instruction  Worn 
U No 


2.0  ENVIRONMENT 


The  weather  on  the  day  of  the  collision  wos  perfect  for  boating.  The  temperature  wos  in  the 
low  90's.  There  wos  very  little  wind  and  It  was  bright  and  sunny.  Water  temperature  was 
in  the  high  70's  and  woter  depth  was  75  to  85  feet. 
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3.0  NAtRATIVE  OF  THE  ACCIDENT 


Th$  foH«wiitf  nwToHwf  has  been  compiled  from  an  interview  w!Hi  the  hitfee.  His  mht  <nd 
:o  tetepHpne  wifb  fhe  hi+*or,  A personal  interview  was  set  up  with  fhe  hitter  ot 

his  residence/  ^iPiit  when  (he  Investigator  arrived  on  the  scene  he  found  th«t  the  hitter  was 
out  of  town  .and  couldn^t  be  reoched.  The  father  of  the  hitter  wos  Interviewed  bnefiy  end 
the  hittpr's  beat  was  Inspected. 

3.1  Pre-Accident 

The  fondly  orosc  at  their  normal  hour  end  went  grocery  shopping.  They  ate  o brunch/  packed 
a Iwndh/  gassed  up  and  took  their  two  johnLoots  to  a nearby  Idee  for  on  afternoon  picnic. 

They  legnchod  and  loaded  the  boots.  Tho  boot  that  ho  drove  wos  the  smaller  and  loss  stable 
of  the  twe>  fhs  four  year  aid  doughtor  wont  with  him  otkI  sot  on  the  floor  of  the  boot  just 
forwond  of  the  oft  thwart  and  botweon  hit  logs*  The  gas  tonk  was  on  on#  side  of  hor  ond  the 

battery  .was  on  Ihe  other.  Art  electric  troliing  motor  wos  forward  of  hor  ond  o todcio  box  ond 
anchor  was  in  front  of  the  center  thwort.  She  was  weoring  o life  vest  and  sitting  on  o 
Coopt  OtimS  approved  buoyant  cushion . He  was  not  weoriitg  a PFO,  but  wos  sItHng  on  a 
cushion  also. 

Mis  wife  teak  the  second  daughter  in  the  other  johnboot.  It  was  shorter/  but  9<dte  o bit  voder 
se  it  hod  better  jbonsverse  stability.  She  took  the  cooler,  teol  box  and  fiiNng  rqdi  In  her  boot. 

They  treveiMad  to  their  favorite  spot  ond  picnicked,  but  were  unhappy  with  the  omount  ond  type 
of  booUng  traffic.  Fla  complained  thot  there  were  too  many  skiers  crowding  the  smoll  tribu- 
tor!ias  of  the  ;lshe.  He  noticed  on  unsofe  condition  ortd  noted  to  his  wife  thot  someone  wos 
going  to  got  hurt  ^Jh  thot  mony  Iseots  going  thot  fast  in  that  little  oreo.  Th^  lurschod 
and  SMsmoCf  ahooch  for  o whiJo/  than  ioodod  tha  boots  Idr  th#  netium  trip  in  (he  general 
dlrOirtSen  of  th#  launch  site.  He  said  that  (hey  hod  considered  the  possibility  of  stepping  for 
some  fishing  cdong  the  way. 

They  ccmm  osd  of  the  orewdod  trf  butory  irrto  the  main  port  of  the  lake  and  turned  left  te  go 
between  on  isfond  end  the  shore.  He  was  In  (he  leod  ond  she  was  followirtg  some  75  te  100  ft 
behind.  They  wore  travailing  at  obout  15  mph. 
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3.2  Accident 

A runabouf’  wlfh  ur.c  person  aboard  pulling  a skier  rounded  hhe  island  and  ran  into  Hie  aft 
starboard  side  of  fhe  leod  johnboaf.  The  wife  of  fhe  jonnhoat  owner  sow  fhe  runabouf  rounding 
the  island  ond  observed  that  the  operator  was  turned  facing  aft,  watching  the  skier.  She 
also  noted  that  he  was  heading  directly  for  her  husband's  boat,  but  there  was  nothing  she 
could  do  to  warn  either  of  the  men.  At  about  the  same  instant  Hiat  the  two  boots  collided, 
she  had  to  swerve  out  of  the  way  so  that  the  skier  wouldn't  run  into  her  boot. 

The  johnboat  operator  didn't  see  the  runabout  coming  because  his  back  was  facing  in  the 
direction  from  which  the  runabout  was  coming.  Fortunately,  It  hit  the  johnboat  with  a 
glancing  blow  and  only  caved  in  the  side  of  the  johnboat.  The  two  boats  then  separated  and 
headed  in  different  directions.  The  johnboat  operator  was  tlirown  out  of  the  boot.  The  boat 

continued  on  under  power  with  a hysterical  four  year  old  girl  still  sitting  on  the  floor  in 
6 to  8 inches  of  water. 

It  proceeded  generolly  In  a straight  line  for  somewhat  over  50  yards.  At  that  point,  the 
outboard  motor  turned  and  the  boot  began  to  trovel  in  folrly  tight  circles.  The  operotor  sworn 
to  the  area  that  the  boot  was  in  ond  attempted  to  grab  hold  of  the  gunwole  os  the  boot  went 
by.  His  intention  was  to  ollow  himself  to  be  dragged  by  the  boat  while  he  reached  for  ond 
depressed  the  stop  button  on  the  front  of  the  engirw.  He  missed  on  his  fint  attempt.  When 
the  boat  came  around  again,  he  grabbed  the  gunwale  ond  his  legs  were  pulled  under  the  boat. 
He  felt  the  wosh  of  the  propeller  as  it  passed  close  to  his  feet.  He  let  go.  His  third  attempt 
was  successful.  He  grcbbed  the  gunwale  and  made  a lunge  for  the  stop  button.  As  he 
depressed  it,  he  realized  that  much  of  his  body  weight  was  on  the  transom  comer.  The 
combination  of  body  weight  and  rapid  deceleration  capsized  the  boot. 

The  child  was  thrown  clear  of  the  boot  and  floated  safely  in  her  life  vest.  Her  fother  went 
to  her  and  comforted  her  whi  le  her  mother  motored  over.  The  child  ond  her  father  boorded 
the  johnboat  and  all  went  to  shore. 

The  overturned  johnboat  was  hauled  to  shore  and  righted.  The  hittor  arrived  on  the  scene  ond 
identificotions,  etc.,  were  exchanged.  The  domoged  side  of  the  johnboot  was  straightened 
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torn•^o^  and  fHc  owner  lulled  die  spark  piug<  0*1  die  soggy  outboard  and  dewotered  it.  The 
|duo$  were  reimtalied  ond  the  engine  was  started. 

The  wife  end  two  children  returned  to  the  launch  site  in  the  wide  johnboat  Pnd  the  hudionri 
followed  in  the  domaged  boot.  No  one  hod  been  injured. 

4.0  FACTS  FROM  THE  BOAT  INSPECTION 

The  '(2*  I"  Jehnbevt  woi  about  four  yean  old  and  weighed  approxiniately  70  lbs*.  It  had  a 
gunwale  beoffi  of  43",  o chine  beam  of  SO-I/^",  and  a )5"  transom.  If  was  powered  by  o 
1972  tert  horsepower  outboard  motor.  The  boot  hod  hod  hord  use  and  showed  it.  The  owner 
hod  added  navigation  lights  ond  some  tubes  in  the  floor  areo  oft  designed  to  provide  some 
added  silfhtcss  (see  photos).  The  aluminum  bent  upon  impact,  but  didn't  rupture.  In  foct, 

the  bod)  didn't  leek  ofter  the  Occident. 

i 

There  was  very  little  domage  to  the  1973  fiberglass  runabout.  It  had  a 14'  2"  long  semi>v 
hull  with  o 70"  boom,  weighed  500  lbs,  end  hod  a maximum  horsepower  capacity  of  fifty. 

It  was  powered  with  on  85  horsepower  outboord.  Damage  included  some  minor  scrapes  ond 
geleoot  chips  on  the  forword  port  ^ine  (see  photo). 


5.0  PSYCHOLOGICAL  AND  HUA4AN  FAaORS 

Of  eeutto,  the  operator  of  the  runabout  should  hove  hod  on  observer  with  him  while  pulling 
n skier,  but  he  didn't.  In  that  cose,  he  should  have  been  very  careful  to  keep  a watchful 
eye  both  In  front  of  him  and  on  his  skier.  As  he  rounded  the  island,  he  must  hove  been 
looking  eft  tor  quite  a nunher  of  seconds  because  he  never  sow  the  two  johnboots.  His 
drier  must  not  have  reoiixed  that  the  boot  wos  going  to  collide  with  the  johnboot  since  he 
didn't  attempt  to  worn  the  driver  of  the  inqsending  collision. 

The  possibility  exists  that  the  operatcr  of  the  runabout  wasn't  looking  at  the  ikior  ot  all,  but 
was  fbcudng  his  attention  on  something  or  someone  on  the  island.  At  any  rote,  he  was 
inettenfive  end  negligent  of  his  wotchkesrping  duties.  It  is  difficult  to  determine  whet  type 
of  octioh  would  best  reduce  the  number  of  collisions  due  to  on  inattentive  driver.  Perhaps 
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an  ad  campoign  showing  fhe  results  of  InottenHve  boot  operation  would  help  to  reduce  the 
rate  of  this  type  of  Occident.  However,  it  Is  quite  probable  that  ony  type  of  educotion 
campaign  would  not  have  had  an  effect  on  this  particular  driver.  During  the  telephone 
interview,  he  complained  bitterly  ot  the  foct  thot  little  boats  were  allowed  to  boot  on  the 
Idee.  He  felt  that  johd>oats  should  not  be  allowed  to  traverse  any  waterway  larger  than 
a pond  or  creek.  He  didn't  think  he  was  in  the  wrong  for  hitting  the  johnboot  and  became 
quite  defensive  os  the  conversation  went  along. 

6.0  PROBABLE  CAUSE  OF  ACCIDENT 

The  operator  of  the  runabout  was  inattentive.  He  was  looking  oft  os  he  rounded  the  island 
and  never  saw  the  two  johnboats.  The  noise  of  his  motor  prevented  him  from  hearing  them. 

7.0  dynaa^cs/analysis  of  accident 

The  runobout  hit  the  Johnboot  on  the  starboard  side  and  caused  the  storboord  gunwale  to 
submerge  for  a short  length  of  time.  The  forward  port  comer  of  the  tri -hulled  runabout 
probably  continued  over  the  top  of  the  bow  of  the  johnboot  ond  held  the  gunwale  under  for 
a period  long  enough  for  6 to  8 inches  of  woter  to  enter  the  Johnboot. 

The  chi  Id  was  sitting  on  the  floor,  oft,  and  stayed  with  the  boot;  however,  the  impact 
knocked  the  operotor  out  of  the  boat. 

Six  inches  of  water  in  the  boat  weighed  about  780  lbs,  thus  the  boot  slowed  down  quite  a 
bit  after  the  collision.  The  torque  on  the  outboard  probably  slowly  fumed  the  motor  until 
it  reached  its  limit.  The  added  drag  due  to  the  sharp  turn  input  slowed  the  boat  even 
more  so  thot  it  wos  possible  for  the  owner  to  grab  the  gunwale  and  turn  off  the  engine. 
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TABLE  I.  THE  LINE  OF  EVENTS  IN  THE  ACCIDENT 


Hfttee  oroM 

went  shopping  wlfh  family 

Hittoe  of#  lunch 

Hfttoe  lounched  boots 

Hittoe  and  family  picnidcod 

Hittoo  loft  picnic  si  to  for  launch  romp 
Collision  occurrod 

Hitteo  dewatered  outboord  and  stroightonod  out  boot 
Hittoo  took  boots  to  launch  ramp 


